



ROADS AND STREETS 


CM 


AUGUST, 1930 





















TABLE OF CONTENTS 









a el 
Bituminous Emulsions and Cold Asphalt Road Emulsions...............................----- 
















ET TE TTT TTT 277 
Safety Precautions at Railway Grade Crossings......................----.-------0+--00--00-0000+- 279 
Design of Sheet Asphalt Paving Mixtures.....................-.....--.-------0+---+---0s0e0e-e0e== 280 
a ID TEIN Tissier eccpesnsin ess. recinncnsnstnivinincacalllaitianenensnnions 283 
Le rE Ne 284 
The Largest Highway Bridge in New England...................---...-----------------0----00-+-+- 285 
New Tax Formulas for Adjusting Motor Vehicle Rates......--:cccoo--0-ccccce----eeeee-- 286 
What an English Highway Engineer Must Know............-....-...--.----.------eeeee-eeeee* 287 
Improving Conditions in Highway Construction........................-. stitnionmnnliidin 289 
EE I TOI 






a icine tensienpiessineninninacnininitinienscitininiinsittibandeaias 










ST SE Se ili ecasescsicnesinininaisenianeisesiamnsnipsaisaneslitalilibiaita 296 
Frost Action in Shoulders and Subgrades...................-..-.----.--.---ss-0e--eeseeeeeeesseeeeeees 298 
State Highway Department Car Operation .....................--....0ses0+-ecsseoceeeceeceeeneeenes 300 
Editorials: 
Hoover Construction Program Lives Up to Expectations ...................-.--- 301 
rn I ceesinnicinieliggeesimeioiiioaeostaainaendie 301 
A New Profession, Research Engineering....................-..-2..--.------+-----00++0-= 302 
New Equipment and Materials in the Road and Street Field -_...........................- 303 






I I a a Ee ae 


















Entered as Second Class Matter, January 18, 1930, at the Post Office Hatsart P. Gittetra, Pres. and Editor; E. 8. Gitterts, Vice-Pres. and 
at Chicago, Illinois, under the Act of March 3, 1879. Published Monthiy Secretary; E. B. Hows. Vice-President; E. C. Katty, Vice-President ; 
at 221 E. 20th St., Chicago, ill. Per copy 25¢. Subscription rates $2.00 Ls F. agg Et ee: + » — =, ay Seseaee Ne a 
per year. Copyright, 1930, by Gillette Publishing Company. Publishers faunas pn my Editor: = 2 Conway, qince ts Editor : a 
of: Engineering and Contracting, Water Works and Sewerage, Roads Vickers, Distributor News Editor; D. Lepcgrweov, Subseription 
and Streets, Motive Power, Tiles and Tile Work, Road and Street Manager. 
Catalog and Data Book, Water Works Catalog and Data Book. Addresses will be changed as frequently as desired, upon notification ; 
not otherwise. Changes of address should be sent in at least two weeks 
Chicago Office, 221 E. 20th St. Cleveland Office, 953 Leader Bidg. before the date of the next issue of Roads and Streets, in order for 
New York Office, 420 Lexington Ave. San Francisco Office, 703 them to be effective for that number. Immediate notice should be given 
Market St. of any deiay in the receipt of the magazine. 

























ay eS STL SSE 
Nernies =o US ee 
Sa Use aes 


A 








RE en yr LE SAF SOT 


es 














































































































































































































*Adame Co., J. D. ..Center Insert *Galion Iron Works & Mfg. Co... *Page Steel & Wire Co0..........:c..-0c-ecceeee- 48 
*Aeroil Burner Co. 98 Gardner-Denver Co. .........0.::.-s0s0+s- Pioneer Gravel Equip. Mfg. Co............. 12 
*Alan Wood Steel Co. 86 °Garst Mig. C0.......c100.-..- *Pittsburgh Plate Glass Co.................... 50 
American Bitumuls Co. . 17 Gillette Publishing Co Portland Cement Assn. .................-...-..... 81 
*American Hoist & Derrick Co. BQ «———C(‘“‘éMt ttn ennencnrncncemncnenccnne 51-Center Insert-82-92 
*American Pressed Steel Co.... 93 *Gohi Culvert Manufacturers, The........ 33 R 
*American Steel & Wire Co.................... 28 *Good Roads Machy. Co., The................. 90 
*American Tar Products Co...Center Insert *Grasselli Chemical Co., The................- 13 Ransome Conc. Machy. Co.......-..-....-... 6 
Anthony Co., Inc. a 93 H *Rawls Machy. Co..... 46 
Athey Truss Wheel Co........... ne See 29 , PRiddell Co., We A... n----.-c-ceceeseenesccsecsnenes 94 
Atlas Imperial Diesel Bae. Co... - Haiss, Geo., Mfg. Co., Inc.....Center Insert Robertson Steel & Iron Co., W. F..... 95 
Havana Metal Wheel OD 97 
B Hayward Co. covencncamecusensnenes *Root Spring Scraper Co............-.-.--------- 84 
*Baker Mfg. Co. on Hazard Wire Rope Co 
*Barrett Co.. The : ue * *Heltzel Steel Form & Iron Co................ 21 s 
, *Hercules Motors Corp... 31 
ee 25 . 
hn te. C......__. .___. $8 Highland Body Mfg. Co., The................ 99 *Sauerman Bros. .................- . 99 
*Bay City Shovels, Inc...... io i 35 *Honhorst, Jos., -. 98 PSehramm, Me. ......-...-..-c-cecsecerecees scecesersenans 87 
*Blaw-Knox Co. ; 15 a Con, TIC...-neecennneeeeeceeneesereee a Pert pe —— a _ 
a ug “* O...ccrceccccccccarcccccccccceccocerscccscorecscos bs t gr. or . 
ae bg did _Hushes-Keenan CO. anenneneneveenenenene 99 *Solvay Sales Corp 50 
Budd Wheel Co. .............. WADE aiets 15 ES ee SS Cane Save SPREE TR, mn nat 
*Buffalo Springfield Roller Co.. The 96 I St. Paul Hydraulic Hoist ro 
a + ap sa ~~ 94 *Independent Pneumatic Tool Co.......... *Standard Oil Co, (Ind. ).cccsccsocneeeenee-- 85 
soccecennencccccesecoossozccoqncnes 5 _—Csen nc inatentatiaametmemniccnitreataneecainecenseseeses nter Insert *Standard Oil Co., (N. Y.)....Center Insert 
BN Ts i dseesccmenitceienintiinianin 10 Sterling Motor Truck Co........................ 24 
° P *Stockland Rd. Machy. Co... 
*Calcium Chloride Publicity Committee 50 Stolle Road Equipment Co....................... 96 
Caterpillar Tractor Co... _ 34 *Jaeger Machine Co., The..................... 93-95 *Sullivan Machy. Co. 20 
Chicago Pneumatic Tool Co 16 Johns-Manville Corp, ...........0..cceeseeeeseee 49 Os I i iccictntctenn 98 
Cleveland Trac. Co., The................. _ 96 GN Gin, Ge Basccensinitctertesntestnintitisictan 2% 
Concrete Surfacing Machy. nus K T 
«ss REECE EES nee OO 
*Continental © eat Oe eee 98 Thew Shovel Co ; 45 
Cyclone Sens Ge — pice —_ *Keystone Driller C0.cccccccccssscceeeeeeweene 87 Timken Roller Bearing Co... 26 | 
. oe *Toledo Pressed Steel Co . 95 
L Traction Co. iin 
a *Littleford Bros. ccwcscvecweeeneemeneeneneee 87 Ten See Cy Se = 
SS Oe Center Insert 
*Domestic Eng. & Pump Co................... 86 M U 
- ‘ e 
I Masten Stcam Shovel Co... 39 United States Pipe & Fdry. Co............. 11 
*Mohawk Asphalt Co be Universal Crane Co. 47 
E EE TY Ci ivsecesictnncstinrsennitnns Universal Road Machy. Co..................... 93 
Edelblute Co., T. H............... a OO w 
*Electric Wheel Co... awe N ——T o.% — es 
*Er : allace ernan Co., Inc.....Bac ver 
Pandy ag ge eae = — Equipment Corp...... renee 8-9 Ueno entire 79 
° , ‘ atl. Paving Brick Mfrs.’ Assn........... 83 
Everhot Mfg. Co................ —~ Warren-Knight Co. -...........--.--------es-ee- 98 
Nelson Iron Wks., Inc., The N. P....... al Western Crucible Steel Cast. Co........... 94 
Se *Western-Wheeled Scraper Co a 
af e *Wheeling Mold & Fdry. Co.............-. 84 
*Flintkote Roads, Inc. eaten Williamsport Wire Rope Co................... 100 
*Foote Bros. Gear & Machine Co........... 38 *Ohio Power Shovel Co...........Center Insert Wood Hydraulic Hoist & Body Co....... 99 ‘ 
*Four Wheel Drive Auto Co.. The........ *O. K. Clutch & Machy. Co................... 95 Y t 
SATE RETESET Center Insert Olsen Testing Machine Co., Tinius........ 4 
*French & Hecht. . 40 Osgood Mfg. Co...................-... Center Insert Young Radiator Co...............-..---0.---0--100- 91 c 
r 
a 
*See the Road and Street Catalog & Data Book g 
In addition to the advertising messages to be found in this issue of Roads and Streets on the pages as indicated above, condensed cata- be 
logs of those marked * as well as other specifications and construction data will be found in the Road and Street Catalog and Data Book, t] 
the 884 page annual reference guide for the highway industries, published by the Gillette Publishing Co. a 
n 
t 
— lz 
TESTING BALANCING ly 
MACHINES MACHINES Ss 
Pp 
Testing Machines for Cement, Concrete, Sewer Pipe, Rein- Eliminate Vibration—Dynamically balance all rotating parts on 
forcing Bars and Road Materials. OLSEN Balancing Machines. / 
TINIUS OLSEN TESTING MACHINE COMPANY 





504 North 12th St., Philadelphia, Pa., U. 8. A. 






When writing to advertisers please mention Roaps aANp Streets—Thank You. 





ee | 


ROADS AND STREETS 








Vol. LXX 


AUGUST, 1930 








Left—A 4-Year-Old Bituminous Treated Shale Road in West Virginia. Right—A Thin-Top Macadam Laid by Retread Method Mixed in Place; 


3 Years Old; 2 In. Thick on Gravel Base 


Low Cost Road Future 


In Order that Greater Economic Benefits be Derived by American Communities Low Cost Road 
Surfaces Should Have Definite Place in the Well Balanced Highway Plan 


By B. E. GRAY 


Highway Engineer, The Asphalt Institute; Former State Maintenance Engineer of West Virginia 


URING the past two years much 

has been written concerning low 
cost roads, some of it a distinct con- 
tribution to our knowledge of highway 
construction while the remainder is a 
recapitulation of results obtained. In 
a few instances, emphasis has been 
given to the stage development phase, 
whereby annual additions are made to 
the surface and so designed as to keep 
ahead of traffic needs, but the great 
majority of articles have concluded with 
the statement that these types were 
largely temporary and to be used mere- 
ly until they could be replaced with 
some so-called higher and more ex- 
pensive ones. 

This attitude is believed to be en- 
tirely wrong, and that it so largely pre- 
vails is because the same research and 
open-mindedness evident in the struc- 
tural design of bridges, buildings, sub- 


ways, dams and similar work has not 
extended itself as yet in the same de- 
gree to the design of road surfaces. To 
be sure, there has been a tremendous 
advance made during the past five 
years, especially through the splendid 
cooperative efforts made by the High- 
way Research Board, the American 
Road Builders’ Association and the 
U. S. Bureau of Public Roads, yet many 
highway engineers remain wedded to 
the old orthodox types and use them 
regardless of conditions of traffic sub- 
soil conditions or future expansion 
needs. 


It is contended that the ultimate de- 
velopment of the so-called low cost road 
surfaces will find them just as firmly 
established in their particular place in 
the entire highway plan as the most 
expensive type now happens to be, and 
in many instances will have permanent- 
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ly displaced the latter with equally sat- 
isfactory service to traffic, as well as 
marked reduction in cost. 

Characteristics of a Satisfactory 
Highway.—The question may be asked, 
what constitutes a satisfactory high- 
way, and what are the minimum par- 
ticular characteristics: These may be 
listed as follows: 

1, Mudless; 2, Dustless; 3, Smooth; 
4, Of sufficient width; 5, Cost within 
ability to pay. 

Furthermore, surfaces with these 
characteristics must be found on all 
parts of the system, and not simply 
on a few miles of roads selected either 
arbitrarily or for political reasons. 

There are two ways in which the 
whole highway problem is being at- 
tacked, given a certain sum of money. 
This amount of money is pretty defi- 
nitely known, together with limits of 
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possible taxation for the future. 
Whether roads are constructed from 
bond issue funds or from current rev- 
enues, makes but little difference, as 
in the former case it is simply a mat- 
ter of capitalizing current revenues 
and providing highways enough earlier 
with consequent acceleration of traffic 
volume increase as will not only take 
care of fixed charges, but provide a 
balance as well. The probable limit 
of taxation is a 5 ct. gasoline tax, plus 
motor vehicle registration fees, plus 
Federal Aid for the state highway sys- 
tems, and a 25 ct. levy per $100 or its 
equivalent for county and township 
roads, with some possible additional 
help from diversion of gasoline tax 
money. From the experience already 
gained over a number of years, this 
total can be readily estimated. 

Two Ways of Attacking Highway 
Problems.—The first way is to select a 
certain type of improvement, divide 
total revenues by the cost per mile, 
and the answer is the mileage of the 
system which can be improved. This 
method has been followed in a sur- 
prising number of states, and to the 
question of those residents on roads 
not on the selected system, as to what 
about them, the answer was and still 
is, “Sorry, but the funds are not avail- 
able”’—with the result that a large 
number of people have failed to obtain 
the full measure of benefit from the 
highway expenditures. They have been 
silenced, but not convinced, even 
though without technical knowledge of 
the situation so as to present logical 
arguments against the method. How- 
ever the feeling of dissatisfaction has 
steadily grown, and has made itself 
felt to the extent that the second 
method is being considered more and 
more. This second way is to survey 
the highways as a whole and then de- 
termine how best to improve and main- 
tain all of it, using lower cost types, 
local materials and local labor wher- 
ever possible, and all the while carry- 
ing on experiments and research to 
still further reduce cost. The county 
or township road having 200 vehicles 
per day is just as much entitled to 
consideration and inclusion within a 
well balanced system, as the boulevard 
which carries 10,000 vehicles, the dif- 
ference being merely one of design. 
It is obvious that the former road can- 
not have a pavement costing $30,000 
per mile, but it can have and afford 
to pay for, through reduction of traffic 
costs, a surface that is mudless, dust- 
less, smooth and wide enough. More- 
over, these roads are going to receive 
adequate surfaces because the public 
temper will demand it, and it is simply 
up to the highway engineer to perfect 
the methods to achieve such a result. 

This statement is not to be taken 
as a criticism of the construction of 
high cost roads where traffic conditions 
require such expenditures, and trunk 
line or primary roads will always re- 
quire surface designed for heavy traffic 
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needs. But, on the other hand, these 
same expensive roads are not the answer 
for the medium and light traffic high- 
ways, so that failing to have sufficient 
funds wherewith to build that type or 
none at all, or at best to build inch 
by inch with such short sections each 
year as will require a long time for 
completion with no commensurate bene- 
fits until the whole route is finished, 
is, to say the least, a very uneconomi- 
cal and most unsatisfactory procedure. 
Low cost surfaces are by no means a 
panacea for all highway ills, no more 
than a single track into Philadelphia 
with 30-lb rail would be the solution 
for the traffic on the Pennsylvania 
Railroad. But there is proportion in 
all things, and just as over a large 
part of the country’s railroad mileage 
a single track serves the needs, so can 
low cost surfaces adequately serve the 
highway needs of the nation over by 
far the greater percentage of the total 
mileage. 

Traffic Density.—Density of traffic on 
the roads of the United States is not 
anywhere near as heavy as commonly 
supposed; the figures obtained in the 
Cleveland survey clearly demonstrate 
that even adjacent to a metropolis of 
that size, traffic diminishes to a rela- 
tively small amount, beyond a radius 
of 15 to 20 miles. Traffic counts on 
the Federal system, even on such roads 
as U. S. 30, 40, 50 and 60, located in 
the most thickly populated part of the 
country, show less than 1,000 vehicles 
per day on long sections, and except 
adjacent to cities rarely over 2,000. 
On the secondary system, these figures 
are seldom exceeded, and it is felt cer- 
tain that it can be conservatively stated 
that over 80 per cent of the total high- 
way mileage of the United States car- 
ries less than 500 to 800 vehicles per 
day. This being the case, why not 
design the surfaces accordingly, rather 
than arbitrarily selecting a single ex- 
pensive type all the way through pure- 
ly for reason of sentiment or because 
of a mistaken public clamor? Savings 
of such magnitude will be effected by 
following this procedure, as will pro- 
vide for many miles of additional road, 
and they in turn will produce earnings 
from savings in operating costs as to 
make possible a still further increased 
highway development. 

Some Statistics.—Statistics are tedi- 
ous and they have been thrown about 
so promiscuously that the result is 
often confusing, but a few of them are 
given herewith, which are illuminating, 
to say the least. They are taken from 
the 1929 edition of “Highways Hand- 
book,” put out by the Highway Edu- 
cation Board, Washington, D. C. 

This makes a grand total of over 
$12,000,000,000 spent during the past 
seventeen years. Of this amount, ap- 
proximately 25 per cent was used for 
maintenance, leaving a balance of 
around $9,000,000 which has been ex- 
pended for new construction and re- 
construction. 
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Table I—Rural Mileage of Surfaced High- 
ways, Including All State, County and Town- 
ship Roads, Outside of the Cities of 2,500 
Population or More, 1929 




















Percentage 
Type Miles of Total 
SNE cuispiunaiinmiaintnabiins 88,061 14.0 
Gravel 370,921 59.3 
Waterbound macadam .......... 64,596 10.3 
Bituminous macadam ............ 30,153 4.8 
Sheet asphalt ................. -. 2,920 0.5 
Bituminous concrete ............ 9,155 1.5 
Cement concrete .................... 55,264 8.8 
Brick, 4,600 estimated, re- 
turn not available... ......... anaes 
ee 4,987 0.8 
Total 626,057 100.0 
Unsurfaced 
Earth roads, graded and drained.......... 600,000* 
Earth roads, unimproved.......................... 1,790,144* 
2,390,144 
*Estimated—report not complete. 
Grand Total 3,016,201 








These figures may be recombined as 
follows: 








Table II 
Percentage 
Type Miles of Total 
ES 626,057 21.00 
Graded and drained.......... 600,000 20.00 
Unimproved ...................-. 1,790,144 59.00 
TE.  cnsmtannnnid 3,016,201 100.00 





Not taking any account of expendi- 
tures for highways prior to 1913 there 
have been spent the following sums: 


Table III 
State County and 
Highway Local Highway 
Year Departments Departments 
— es ell $ 150,086,021 
ea 24,220,850 216,042,934 
53,491,651 213,484,748 
47,290,797 232,624,535 
66,351,477 219,749,721 
106,861,053 282,594,879 
384,381,362 609,722,205 
429,896,572 468,455,735 
414,807,424 523,497,875 
559,601,149 515,992,540 
600,948,372 543,467,141 
576,016,847 587,781,124 
639,661,164 643,449,467 
764,648,134 659,222,144 
800,000,000 700,000,000 








$5,500,000,000t  $6,566,000,000T 





*Estimated. 
t+ Approximate. 








Types of Surfacing.—Now, referring 
back to Table II, wherein it is shown 
that about 20 per cent of roads have 
surfacing of some kind, and with a 
conservative estimate that grading and 
draining is as much as one-quarter the 
total cost of an expensive type surface, 
reducing this second item to a percent- 
age proposition, the situation appears 
as follows: 20 per cent surfaced; 20 
per cent graded, or a combined average 
giving 25 per cent of the total highway 
need provided for in some form or 
other. There remains 75 per cent yet 
to be done, which, based on the most 
conservative figures in Table III with 
no account of road building prior to 
1913, will require at least $27,000,000,- 
000 even with the same character of 
construction. Taking as an estimate 
$30,000 per mile for expensive type 
paving, to simply place the surface on 
roads already graded would cost $18,- 
000,000,000. If one still has in mind 
the complete grading and paving of the 
yet unimproved 1,790,144 miles and re- 
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ducing the pavement width to 9 ft., 
and everything else in proportion, the 
total cost, plus the years required, 
would run into figures both astronomi- 
cal and absurd. And yet, seriously, 
hasn’t the matter been approached 
something along these lines without 
really thinking of the ultimate cost or 
when results shall be achieved adequate 
for the right-now-traffic needs? 


What Is a Low Cost Surface? —Hav- 
ing presented these figures, the layman 
naturally asks, “Well, what are you 
going to do about it? We know all 
about the miles of mud roads, and dust 
roads, and taxes are high enough, so 
what can you offer as a solution with 
the money that you have in sight?” 
The highway engineer will be obliged 
to answer this question and whatever 
his desires or prejudices may be, he 
has no alternative but to give this one, 
“more miles of lower cost surfaces.” 
Now, what is a low cost surface? Is 
it a 9-ft. section of concrete or brick 
placed upon a narrow graded road, and 
called by such a name simply because 
the total cost has been cut in half? 
Not by any means can such a road be 
called low cost surface. On the con- 
trary, it will in the end prove to be a 
most costly one, because eventually the 
roadway will have to be widened, struc- 
tures lengthened, and alignment re- 
vised, so that these expensive roads 
which should have a long useful life 
to justify their use will have to be 
largely discarded in making a revised 
surface. 


A true low cost surface is one which 
is placed upon a graded roadway of 
such width as will take care of the 
traffic for years to come, with but little 
additional expenditure of funds other 
than for increasing the carrying capac- 
ity of the surface itself. This point 
should be emphasized not only with 
state commissions carrying on a large 
program, but also for all county work. 
It is far better to grade the road prop- 
erly to adequate width, install long 
culverts, and proper drainage, omitting 
the surface entirely for the time being 
rather than to attempt to make a one. 
half way piece of work by combining 
both inadequate width and improper 
surfacing. Such a policy allows for 
settlement of fills and stabilization of 
weak places, so that when the pave- 
ment is laid its useful life will be much 
longer. 


The question might be asked again, 
is a low cost surface one that can be 
placed in a “hit or miss” fashion and 
without any regard for engineering 
principles, and again the answer is de- 
cidedly no. Low cost surfaces that are 
producing satisfactory results through- 
out the United States are those which 
1ave been developed as the result of 
intensive and careful research, and 
heir construction requires expert 
cnowledge of the physical, chemical and 
nechanical characteristics of the mate- 
‘ial employed and at attitude of mind 
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which is receptive to new methods and 
yet keenly discriminating. 

Mr. Frank Sheets, Chief Engineer 
of Illinois Highway Department, has 
recently set forth these principles most 
admirably in his statement to county 
authorities relative to the development 
of the secondary system in that state, 
and the new 1930 specifications describe 
a number of types to be used on the 
different parts of the road system. 

Mr. E. W. James, Chief, Division of 
Design, U. S. Bureau of Public Roads, 


A Bituminous Treated Gravel Road in 
West Virginia 


in a paper presented before the 7th 
annual Asphalt Paving Conference in 
New Orleans, 1928, sets forth the situ- 
ation as follows: 


... “Note first that there are 1,822,- 
867 miles of roads still unimproved. 
Of the improved roads, over 600,000 
miles are graded and drained only and 
have no surfacing of any kind. Over 
300,000 miles are of gravel, very little 
of which has been surface-treated. The 
total mileage of types below water- 
bound macadam represent over 1,000,- 
000 miles, or approximately 88 per cent 
of all improved roads. Waterbound 
macadam, most of which has undoubt- 
edly been surface-treated, the bitumi- 
nous macadam represent another 85,000 
miles, or approximately 7 per cent of 
the entire improved mileage. 

“It is the group of low-type im- 
proved roads represented by gravel, 
sand-clay and graded and drained 
earth, that furnishes one of the most 
serious problems facing the highway 
engineer and the several states at the 
present moment. These roads have 
been improved under a variety of con- 


ditions and, apparently at the time the- 


work was done, the improvement was 
adequate for the existing traffic. There 
is a powerful and effective force of 
public opinion directed toward the im- 
provement of a large mileage and this 
unquestionably is going to be effective 
for many years longer. This will en- 
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courage the continued construction of 
low-type roads.” ,.. 

Returning to Table III, we find total 
expenditures for 1928 of $1,423,870,278, 
of which over $1,000,000,000 was for 
new construction or _ reconstruction. 
This money was spent for the following 
types: 

Table IV 




















Type— Miles 
SITE °. Scsesshatncihinnoamasapiutibshadbiiditiasialtenipeisiibiiasitiaiaes 4,718 
SUUIINIED : snctindeiacuisdiei.sinitttsattctadtnleinaiitinsienitachaiatoatibbiiaiaii 29,844 
Waterbound macadam  .............ccccccccceeeeeseeeee 4,007 
Bituminous macadam 3,610 
ea ICR ee re 308 
Bituminous concrete nm 640 
IE MUEIIIIIITED sscclicndeiateshichalaccisiaenitalesentetinniiennasitiad 7,200 
SII siisisdicauschditenieisideeiinisinaimatcinennictonietigdedial saniigtsiehtebeioiedeia 134 
Miscellaneous ..... 4 

Total surfaced ............... 50,465 
Graded and drained earth...........................-. 24,318 
Me IIE cictittssunnitnnanthesndiniinantnacienaeiiatl 74,783 





Assuming an average cost of $30,000 
per mile for expensive types, this kind 
of construction took care of $260,000,- 
000, or 25 per cent of the total amount 
available to build only 11 per cent of 
the total mileage. This leaves an aver- 
age cost for the remaining 89 per cent 
of $11,000 per mile. Considering the 
gradations of the several types of sur- 
facing included in this category, many, 
many miles received less than $5,000 
per mile. : 

Thus it can be seen that already low 
cost surfaces are being used to a large 
extent, being 84 per cent of the total 
mileage placed. So far so good. But 
now, instead of planning to replace this 
low cost mileage with an expensive 
type later, and in the meantime em- 
ploying expensive methods of main- 
tenance, such as replacements of ma- 
terial blown away from the surface, 
of sand-clay, gravel and crushed stone 
surfaces, why not accept such types as 
the logical construction in their partic- 
ular locations, protect the surfaces with 
the proper bituminous wearing cover, 
and year by year thereafter employ 
maintenance funds in building up such 
a durable wearing coat as to provide 
large cumulative benefits, and by such 
methods have additional money avail- 
able for new roads with brand new 
construction. Taking this attitude will 
result in large benefits, not only to the 
public, but will solve many a difficult 
situation for the authorities laying out 
a system. 

Any road commissions, vested with 
the mandate of the legislature to set 
up a highway system, will testify to 
the difficulties encountered in making 
a choice between the many routes ad- 
vocated for inclusion therein. If low 
cost surfaces were employed to a great- 
er extent, two routes could be estab- 
lished, the traffic volume would be cut in 
two, greater areas would be served, 
business stimulated, farms made more 
productive, greater harmony and con- 
tentment obtained, all at no greater 
cost, but even with the further certainty 
that revenues from the two routes 
(available for further construction) 
would be much in excess of those re- 
ceived from but one. 








Bituminous Emulsions and Cold Asphalt 


Road Emulsions 


A Simple Exposition of the Constitution, Properties and Uses of Asphalt Emulsions in the 


Highway Field 


By COL. H. L. BOWLBY 


General Manager, Flintkote Roads, Inc., New York, N. Y. 


S the sale of road emulsions 
progresses, greater interest is 
taken in their composition, and many 
people connected with road construction 
have written articles on the prepara- 
tion and properties of these products. 
Some of these are accurate and some 
are not, but generally speaking they 
are not clear as to the essential facts 
which distinguish emulsions from other 
liquids. 

The use of water instead of heat as 
a vehicle for forcing asphalt into the 
body of the wearing surface of a 
broken-stone or gravel road is quite 
revolutionary in American road build- 
ing practice. 

Emulsion Defined. — The question 
which first comes to mind is: How can 
water help or aid in saturating a mass 
of broken stone or gravel with asphalt? 
This brings up at once another ques- 
tion, viz.: What is an emulsion? When 
asphalt in a very finely divided state is 
held in suspension in water the result- 
ing fluid is called an emulsion of as- 
phalt in water. The asphalt is broken 
up into microscopically fine particles 
which are surrounded by or floating in 
the water. 

An emulsion is nothing more nor less 
than one liquid very finely subdivided 
and suspended in another liquid, with 
which it is not miscible. We must use 
the words, “miscible”? and “immiscible” 
when discussing emulsions. 

A more technical definition is as fol- 
lows: “An emulsion is a heterogeneous 
system containing two normally im- 
miscible liquid phases, one of which is 
dispersed as fine droplets or globules in 
the other. The inner phase or the 
liquid which is broken up into the fine 
droplets is known as the dispersed 
phase, and the other liquid throughout 
which the droplets are distributed is 
known as the continuous phase.” 

In an emulsion having a useful con- 
centration, the globules of the dispersed 
or suspended liquid would run together 
and separate out from the bulk, if not 
prevented from doing so. Therefore, 
for practical purposes it is essential 
that emulsions should be stabilized, i.e., 
the globules should be made to remain 
in suspension. 

The globules of bitumen are sur- 
rounded by a film of some substance 
which renders it more difficult for any 
two globules to run together or 
“coalesce.” 


Property of Colloids.—As the glob- 
ules are exceedingly fine it would ob- 
viously be impossible to coat each one 
separately so that a “mass production” 
process has to be resorted to. This 
process consists in the employment of 
a “colloid.” “Colloid” is a technical 
word synonymous with “emulsifier.” 
What is a colloid? Essentially a col- 
loid is a substance which when sus- 


pended in water or other medium 
breaks down into particles, which 
though larger than molecules (the 


smallest particles of matter capable of 
separate existence) are so small as to 
be visible only under the ultramicro- 
The ordinary microscope is of 


scope. 
no avail for this purpose. Another 
characteristic property of colloids, 


which is often used to define them, is 
that when suspended in water inside a 
membrane such as parchment, they do 
not diffuse through the membrane into 
the outer water. Substance like salt, 
which are crystalloids, pass easily 
through the membrane. 

Colloids possess the peculiar prop- 
erty, when suspended in water in which 
bituminous globules are floating, of con- 
centrating at the surface of the glob- 
ules and, as it were, surrounding the 
minute spheres with a film which pre- 
vents any two such particles from run- 
ning together, merging or coalescing. 

The use of a colloid, therefore, in the 
water of an emulsion serves to prevent 
the asphalt globules from running to- 
gether and separating out. The colloid 
is usually termed the “emulsifier.” 


What colloids may be used? Un- 
doubtedly the most effective type of col- 
loid to use for asphalt emulsions is 
some form of soap. A soap is a very 
sensitive material and alters its char- 
acteristics very readily with slight 
changes in the method of preparation. 
It is necessary to adopt very strict 
standards if soap is to be successfully 
employed in emulsion manufacture. 
Other colloids which are used by some 
manufacturers are starch, glue, gum, 
Irish Moss extract, resinates, china- 
wood oil and many others. 

All these will render emulsions 
stable. Colloids possess the property of 
concentrating at the surface or inter- 
faces of their solutions. This is the 
reason why they stabilize emulsions. 
They concentrate at the interface of the 
oil globules and the aqueous continuous 
phase, and form a protective film round 
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the globules which prevents them from 
coalescing. This film is spoken of as 
the “adsorbed film” or “adsorbed 
layer.” In simple, non-technical Eng- 
lish this film may be called a soap 
bubble. 

The surface of a liquid behaves like 
a taut membrane. There is what is 
known as “surface tension.” This is 
due to the unbalanced attraction of the 
molecules in the bulk of the liquid for 
those at the surface. Colloids greatly 
reduce the surface tension of the liquid 
in which they are dissolved. This re- 
duction in surface tension results in the 
formation of the adsorbed film above 
mentioned, and is the first criterion for 
efficient emulsification. 

Straight and Reversed Emulsions.— 
Some emulsifiers favor the formation 
of water-in-oil emulsions. Such emul- 
sions, in which water globules are float- 
ing in a continuous phase of oil, are 
called reversed emulsions. The more 
usual type of emulsion is where the oil 
globules are floating in water. These 
are known as straight emulsions. This 
is the only type which is useful in road 
construction. Think of a mass of very 
fine soap bubbles, microscopical in size, 
and each bubble containing a speck of 
asphalt. 

Usually the two phases of an emul- 
sion have different densities. Thus 
there is always a tendency for the 
lighter phase to rise and the heavier 
phase to sink. This produces a gravi- 
tational separation of the phases as 
time goes on. This phenomenon is 
called sedimentation. The amount to 
which an emulsion will sediment de- 
pends on the difference in density be- 
tween the two phases, the viscosity or 
thickness of the emulsion, the size of 
the particles, and on the time for which 
the emulsion has stood undisturbed. 

Quick-Setting and _ Slow-Setting 
Emulsions.—Limiting our discussion 
for the moment to only asphalt-in- 
water types of emulsion, it may be ob- 
served that, from the emulsifying 
agents classified above, there result 
emulsions of two general types: 

1. Emulsions which coalesce prior to 
dehydration. 

2. Emulsions which must dehydrate 
prior to coalescence. 

The first type of emulsion generally 
“sets” or breaks more rapidly than the 
second. It is very sensitive to the 
introduction of foreign substances, par- 
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ticularly to electrolytes which precipi- 
tate the emulsifying agent, and to 
admixtures with mineral powders, or to 
any change brought about in the nature 
of the electric charge upon the 
particles. 

The second type of emulsion general- 
ly “sets” more slowly than the first. 
It is more stable than the first and will 
permit incorporation of a greater or less 
variety of electrolytes and of sub- 
stances of other types, depending upon 
the specific agent used. 

The great variation in properties of 
the above two types of asphalt-in-wa- 
ter emulsions lends itself to widely 
different fields of industrial uses. 

Limiting Ratio of Equal-Sized Par- 
ticles—All these factors are summed 
up in Stokes’ Law. According to 
Stokes’ Law the particles in any emul- 
sion will rise or fall to an extent de- 
pendent on their size. This would im- 
ply that the biggest particles settle out 
first, followed by successively finer 
fractions. This is what happens pro- 
vided the concentration of disperse 
phase is not too high. Above a certain 
limit of concentration, the particles are 
so tightly packed that the big ones drag 
down the small ones with them and the 
emulsion sediments as a whole. 

There is a limit to which equal sized 
particles assumed to be spheres can be 
packed. This occurs when the ratio 
of disperse phase to continuous phase 
is 74:26. With particles of graded 
sizes such as are met with in almost 
all emulsions, packing may proceed to 
very nearly 100 per cent disperse phase. 
Thus emulsions can be prepared in 
which 99 per cent of benzene is dis- 
persed in 1 per’cent of soap solution. 

Asphalt is a compound substance and 
can be emulsified under circumstances 
where pure bodies, such as benzene or 
toluene, will not emulsify. This is due 
to the fact that asphalt contains acid 
substances which combine with alkalis 
to form colloids or emulsifiers. Thus 
an asphalt may be stirred into a warm 
alkali solution and will emulsify. 

Ahe average size of the asphalt par- 
ticles in some emulsions is one ten- 
thousandth of an inch diameter or 2uz. 
(x is one thousandth of a millimeter). 

Under present conditions of manufac- 
ture experience shows that a good 
emulsion contains between 55 and 60 
per cent of asphalt. 

The tests defining the asphalt which 
should be used in an emulsion for 
spraying or grouting are— 

(a) Penetration of 180-200 at 77°F. 

(b) Ductility of over 100 cms. at 
77°F. 

(c) Bitumen should be almost com- 
pletely soluble in carbon bisulphide. 

Methods of Preparing Emulsions.— 
The essential factor in preparing an 
emulsion is to agitate the two liquids 
together in the presence of the emulsi- 
fier. The following methods of agita- 
tion may be employed: 

(1) Shaking—lIntermittent shaking is 
more effective than continuous. 
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(2) Slow stirring—In the older proc- 
esses a slow stirring mixer was 
employed, and advantage was 
taken of the chemical action be- 
tween the two constituent parts of 
the emulsifier to supplement this. 

Trituration. 

High speed agitation. An inter- 
esting form of high speed agitator 
is the colloid mill in its various 
forms. The feature of the colloid 
mill is that the two liquids, dis- 
perse phase and emulsifier solution, 
are brought into contact under con- 
ditions of tremendous mechanical 
disintegration, usually in a narrow 
zone between a stationary member 
and a rotor revolving at some 


(3) 
(4) 


thousands of revolutions per 
minute. 
The Use of Emulsions in Road 


Building.—The use of emulsions in road 
construction is a consequence of the de- 
mand for a material not so subject to 
weather conditions as hot asphalt or 
tar. In this connection it is necessary 
to bear in mind one physical fact: as- 
phalt will not stick to stone in the 
presence of free water. Thus, although 
emulsions may be satisfactorily applied 
in nearly all weathers, the great prob- 
lems in the use of emulsions is: How 
long will the water take to disappear? 

Water may be lost from an emulsion 
after application to the road in three 
ways: 

(1) Evaporation. 

(2) Capillary Action. 

(3) Mechanical Disturbance. 

As between one emulsion and an- 
other there is little difference to be ob- 
served in the rate at which water evap- 
orates. The water behaves almost as 
if it were pure water, and the rate of 
evaporation is controlled by the tem- 
perature, humidity and wind velocity. 
The last named factor is particularly 
important; a breeze of 12-15 m.p.h. will 
increase the rate of evaporation 10-15 
times over that in still air. 

Capillary Action.—Capillary action 
on an emulsion is illustrated in the 
rate of break test. The surface ten- 
sion forces brought into play by the 
absorbent paper, used in this test, cause 
the water to leave the emulsion and 
saturate the paper. Certain types of 
road are porous and exert a similar ac- 
tion. While on every dry road, how- 
ever well swept, there is always a con- 
siderable amount of dust which acts as 
an absorbent. The loss of water in this 
way depends much more on the emul- 
sion than is the case with evaporation. 
Generally the viscosity of the emulsion 
affects its rate of break under capillary 
forces. The thicker the emulsion the 
more slowly it loses water on porous 
materials. 


Mechanical disturbance as a cause of 
loss of water in the setting of an 
emulsion does not enter the picture un- 
til a considerable proportion of the 
original water has been lost by evapo- 
ration and capillary agencies. When a 
certain water content is reached the 
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mere exertion of mechanical pressure 
on the emulsion film will cause the 
complete coagulation of the bitumen. 
Again, this is not true of all emulsions, 
but is an important property for a road 
emulsion to possess. In the final stages 
of the setting of the emulsion the me- 
chanical disturbance caused by rolling 
and passing traffic may be very 
important. 

What Happens to an Emulsion on the 
Road?—A great deal could be said on 
this subject but for the moment suffice 
it to say that some of the water runs 
away taking the dissolved emulsifying 
agent with it. Some evaporates. A 
film of asphalt is left all around each 
piece of stone in the road securely 
binding it to its neighbor. The thick- 
ness of this asphalt film may be con- 
trolled in an emulsion by concentration 
of emulsion and a number of applica- 
tions. In this method of application 
there is sufficient asphalt to give a 
good bond, but no excess with its many 
attendant troubles including “bleeding” 
and pushing out of shape. 

What Does the Water Do?—It en- 
ables the asphalt to be applied directly 
to the road without heating. 

The asphalt required for a given job 
is reduced to a minimum. 

It makes venetration possible. 

The watery envelope (soap bubble) 
surrounding the asphalt particles will 
spread upon a damp surface to which 
hot asphalt would not normally adhere. 

What Becomes of the Water? —When 
applied to the road surface, the emul- 
sion separates: 

(a) The asphalt particles running to- 
gether or coalescing. (Below 
40°F. the small asphalt particles 
do not coalesce but resemble in 
a minute form a mass of 
“caviar”.) 

(b) The water and emulsifier evap- 
orate, are absorbed or run off 
the road. 

Water in an emulsion enables: 
(a) The asphalt to be applied cold. 
(b) A minimum of asphalt to be 


used. 

(c) The greater penetration to be 
achieved. 

(d) Permits work being done in wet 
weather. 


Wherever water penetrates, such an 
emulsion properly made will follow 
leaving a film of asphalt throughout the 
mass of the road metal and coating 
each piece of broken-stone or gravel 
with which it comes in contact with a 
thin covering of asphalt. 

Asphalt emulsions have been manu- 
factured in America for many years 
but their use in road construction has 
been limited principally to cold-patch- 
ing, railroad grade-crossings and sta- 
tion platforms. These early emulsions 
were very stable, that is, the exceed- 
ingly fine particles of asphalt were in 
such stable suspension in the water that 
a long period of time was required for 
the water content to evaporate and for 
the asphalt to be deposited when the 
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emulsion was used in road construction. 
Great improvements have been made 
in the art of manufacturing cold as- 
phalt emulsions so that now we can ac- 
curately control the time that is 
required for the water content to disap- 
pear after the emulsion has been 
applied to the road. That is, the “rate 
of break” of the emulsion can be varied 
at will during its manufacture. 
Emulsions have been extensively used 
for over seven years in nearly all Euro- 
pean countries and are proving to be 
the solution of their most important 
road problem: How to build durable 
low-cost roads and utilize the thousands 
of miles of existing macadam and 
gravel highways. ; 
Emulsions are used in cold and damp 
weather as well as in fair. Only severe 
rains and weather below 40°F. stop the 
construction and repair of roads. A 
more ductile and elastic asphalt may 
be used as the binder by the emulsion 
method than by the hot process. In 
the hot penetration process of asphal- 
tic road construction it is customary to 
use a fairly hard asphalt (low pene- 
tration) to lessen the tendency of the 
wearing surface to soften in summer 
with the accompanying waves and 
bulges. If excess asphalt occurs it 
acts as a lubricant as well as a binder 
and to overcome this disadvantage the 
harder grades of asphalt are specified. 
The surplus bitumen, however, finds its 
way to the road surface and is the 
cause of a slippery road in wet weather. 
Method of Constructing a Wearing 
Surface.—To construct a wearing sur- 
face by the cold asphalt emulsion pene- 
tration or grouting method the broken- 
stone or gravel wearing course is 
brought up to grade and contour, thor- 
oughly compacted by sprinkling and 
rolling until inherent stability and a 
practical minimum of voids are ob- 
tained in the mineral aggregate. Stand- 
ard water-bound macadam practice 
should be followed except for omitting 
the extreme fines and the dust. When 
the surface is firm, and while the stone 
is still wet if possible, the emulsion is 
poured or sprayed upon the road and, 
because it is cold, thin and extremely 
liquid it penetrates throughout the 
mass of the crushed stone or gravel. 
Before the emulsion has had time to 
“break” or “set” ‘%-in. stone chips or 
gravel are spread over the surface and 
thoroughly rolled. Traffic may be 
turned on to the road within 20 or 30 
minutes. After this road surface has 
been carrying traffic for some days, a 
sealing coat of emulsion is applied at 
the rate of 1 gallon to 4 sq. yd. This 
is immediately covered with %-in. 
stone chips, pea gravel or clean, coarse 
sand and rolled. When correctly ap- 
plied, due to the absence of an excess 
of asphalt binder, the road will not be- 
come soft or wavy in hot weather. 
Such a road is skid-proof. No film 
of asphalt remains on the road surface. 
A softer, more elastic and ductile as- 
phalt is used. Should any slight dam- 
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age occur to the road surface the mass 
seals up again under traffic. 

This quick-setting type of asphalt 
emulsion must not be confused with 
cut-back asphalts and tars. The latter 
employ a solvent such as naphtha or 
gasoline, to facilitate the use of cold 
bitumens in road construction. The 
solvent disappears only by evaporation. 
An emulsion, however, actually 
“breaks” and in 20 to 30 minutes the 
water content has evaporated, been ab- 
sorbed, come to the surface or run off 
the road. With cut-backs the interior 
of the wearing surface course remains 
soft for a comparatively longer period. 

Acknowledgment.—The foregoing is 
an abstract of a paper presented May 
28 before the Boston Society of En- 
gineers. 





Thompson is Road Congress 
Manager 


Appointment of J. Trueman Thomp- 
son, Professor of Civil Engineering at 
The Johns Hopkins University, as man- 
ager of the 6th International Road Con- 
gress, has been announced by Thomas 
H. MacDonald, Secretary-General. The 
congress, which will attract leading 
highway engineers, administrators and 
economists from virtually every civil- 
ized country in the world, will meet in 
Washington Oct. 6 to 11 at the invita- 
tion of the United States government. 

Professor Thompson has been a 
member of the faculty of The Johns 
Hopkins School of Engineering for the 
past ten years, while since 1921 he has 
served as specialist in highway re- 
search for the United States Bureau of 
Public Roads. His studies have in- 
cluded programs dealing with measure- 
ment of motor truck impact, determina- 
tion of stresses in highway pavement 
slabs and structures, and stress inves- 
tigations conducted upon model high- 
way bridges. 

Under cooperative agreements be- 
tween the university and the bureau 
these researches have been conducted 
at the Experimental Station of the 
Bureau of Public Roads at Arlington, 
Va., and in the laboratories of the uni- 
versity where he was teaching. The 
results of these experiments have been 
published at various times in the cur- 
rent engineering journals. 

Professor Thompson is a member of 
the American Society of Civil Engi- 
neers, and for a number of years he 
has served on the Highway Research 
Board of the National Research Council 
as university contact for Maryland. 

As manager of the Road Congress 
he will have charge of detail arrange- 
ments for one of the most representa- 
tive gatherings that has been held in 
the United States. He has estab- 
lished an office at the headquarters of 
the American Organizing Commission, 
which is in charge of the Congress, at 
1723 N St., N. W. Washington. 

The meeting in Washington will 
mark time that the international con- 
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ference of highway experts has been 
held in the Western Hemisphere, pre- 
vious sessions having been at Paris, 
Brussels, London, Seville and Milan. 
These congresses are under the gen- 
eral direction of the Permanent Inter- 
national Association of Road Con- 
gresses, with headquarters in Paris, 
of which M. LeGavrian is Secretary- 
General. 

One of Mr. Thompson’s duties will be 
to confer with M. LeGavrian by letter 
and by cable regarding the many press- 
ing details of transporting delegates 
from the far corners of the earth to 
the meeting in Washington, the trans- 
lation and distribution of reports and 
addresses, arrangements for the com- 
fort and entertainment of the delegates, 
and places of meeting. The languages 
of the congress will be French, Span- 
ish, German and English. 

It is expected that the sessions of 
the congress will be at the building of 
the Chamber of Commerce of the 
United States, where ample facilities 
are afforded for group meetings and 
for the larger assemblies. 

The American Organizing Commis- 
sion, which has the responsibility for 
the congress was named by the Secre- 
tary of State, with Roy D. Chapin, 
chairman of the highways committee 
of the National Automobile Chamber 
of Commerce, as president, and Thomas 
H. MacDonald, chief of the United 
States Bureau of Public Roads, as Sec- 
retary-General. 


a, 


Distributing Road Contracts 
Through the Year 


The Executive Committee of the 
American Association of State High- 
way Officials at its session May 26 at 
Washington, D. C., passed the follow- 
ing resolution: 

“On behalf of the Association it was 
recorded that the Highway Depart- 
ments favor using their influence to 
dissipate peaks of contract lettings so 
that they may be distributed through 
the year, not only in the interest of 
labor but also for the more satisfactory 
distribution of materials and the pur- 
chase of equipment necessary for the 
work. To this end the Committee on 
Co-operation with Contractors and 
Committee on Co-operation with the 
American Road Builders’ Association 
were requested to lend their assistance 
to the Manufacturers’ Division of the 
American Road Builders’ Association 
and the Contractors to bring about sat- 
isfactory conclusions.” 


i, 
—_— 


Blower Cleans Virginia Roads 

A blower is used by the Department 
of Highways of Virginia for cleaning 
dust from roads preliminary to surface 
treatment. The blower pipe extends to 
within about 6 in. of the ground, where 
it flares into a 20x1%-in. nozzle. The 
blower is attached to a Fordson tractor. 
Eighteen of the units were built for 
the department at one time. 





























Drinking Fountains Along Highways 


The Designs of Fountains for Oregon Highways Are Varied According to Available 





N the days of horse-drawn traffic 
provision was made along the high- 


ways for supplying water for the 
horses. Spaced every four or five miles 
apart, depending on the spring or other 
means of supply were watering troughs. 
These troughs were a matter of utility 
rather than beauty, although they were 
counted of sufficient importance in 
some states to be included in standards 
of their state highway department. 
When the motor vehicle drove the horse 
off the pavement, these watering 
troughs fell into disuse and the major- 
ity disappeared. The great increase in 
recent years in automobile traffic has 
again led to a need for drinking water 
along the highways. To meet this need 
many watering places of stage coach 
days have been revamped and more 
modern facilities installed or new sup- 
plies have been developed. Some states, 
Oregon in particular, as we learn from 
an article in “Public Roads” by T. M. 
Davis, Highway Engineer, U. S. Bureau 
of Public Roads, have gone so far as 
to erect artistically designed drinking 
fountains for the use of motorists. 
Some illustrations of these fountains 
reproduced from photographs furnished 
by the U. S. Bureau of Public Roads 
are shown herewith. 


The Fountains.—For the 


Oregon 


Materials and the Water Supply 


Oregon fountains no standard plans 
have been prepared, each fountain be- 
ing designed by the engineers to har- 
monize with the surroundings and to 
make use of the native materials at 
hand. Though the same_ general 
scheme is followed, the designs differ, 
being influenced by available materials, 
site, and quantity of water. 


At the springs a small reservoir of 
concrete or cement rubble masonry is 
constructed, from which a pipe leads 
to the fountain. Each reservoir has 
overflow and drain pipes. The foun- 
tains are of native rock, some of them 
built of hand-faced stone, while others 
are of rubble masonry, using bowlders 
or large-size gravel. 


In most instances the fountains were 
constructed by the regular maintenance 
forces of the state highway depart- 
ment, though some were constructed by 
contractors’ forces. In the erection of 
five fountains in Oregon by the United 





States Bureau of Roads, built accord- 
ing to the same general plans as the 
state fountains, it was found cement 
rubble masonry fountains cost from 
$200 to $300 each. 


The fountains 
drinking, and a pool from which water 


have bubblers for 











for filling radiators may be dipped. 
When there is not a sufficient supply 
of water for bubblers a small pipe has 
been used for drinking purposes. Many 
of these fountains have been built with 
a step at one of the bubblers, making 


it more convenient for children. The 
pools are used mostly for obtaining 
water for filling radiators, and a few 
of the fountains have a small pool con- 
structed near the ground for the use 
of dogs or other small animals. Shut- 
off and drain valves are used so that 
proper care of the fountain may be 
taken during severe freezing weather. 


The water used is from live springs 
and is tested by the state to ascertain 
its suitability for drinking before the 
erection of a fountain. Signs are placed 
about 300 ft. each side of the fountains, 
calling attention to drinking water 
ahead, and at the fountains themselves 
ample parking space is provided so that 
cars may be parked off the highway. 


It is found that these fountains are 
a great convenience to motorists, and 
they are used by a great many people 
during the summer months, particu- 
larly on the heavier traveled highways. 
Many are situated at scenic locations 
with tall evergreen trees and beautiful 
shrubbery, ferns, and wild flowers; and 
motorists find it a joy to tarry for a 
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The Site and Available Materials Were 
Considered inthe Design of these nce 
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few minutes’ rest. During the summer 
days there will generally be found one 
or more cars at each fountain, the 
travelers resting a minute or two and 
obtaining a drink of cold spring water, 
or filling a hot radiator with fresh, cool 
water. 

At present there are some 30 foun- 
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tains along the Oregon highways, and 
additional ones are placed wherever 
suitable conditions are found. The 
construction of these fountains by the 
Oregon State Highway Commission is 
in line with their policy of developing 
the scenic features of the highways of 
the state. 





Safety Precautions at Railway Grade 
Crossings 


EDUCTION in the speed of auto- 

mobiles when approaching rail- 
way grade crossings to 15 miles an 
hour if the view of the tracks is not 
clear and unobstructed for at least 400 
ft. in both directions, is defined by the 
Third National Conference on Street 
and Highway Safety as an essential 
precaution in preventing accidents at 
these places. 

If the obstruction to view is extreme, 
or there is other unusual danger, the 
conference favors a complete stop be- 
fore entering on the tracks. 

If the operator of the vehicle can 
see the tracks for 400 ft. or more in 
both directions, a speed of 25 miles an 
hour at the crossing is indicated by 
the conference. The reckless driving 
penalty, in the view of the conference, 
should be enforced against drivers who 
pass over crossings at speeds in excess 
of 25 miles an hour. 

Crossings should not be entered upon 
at any time, according to the confer- 
ence, until the vehicle operator has 
exercised due precaution, and has defi- 
nite assurance that a train is not ap- 
proaching from either direction. 

In considering the crossing problem 
the conference pointed out that not- 
withstanding the work of eliminating 
grade crossings, the expenditure for 
which has averaged $60,000,000 a year 
for the last three years, the number 
of new crossings is increasing faster 
than others are being removed by via- 
ducts or underpasses. In 1928 there 
were 1,204 crossings eliminated, and 
2,068 new crossings were opened to 
traffic. 

While the accidents at crossings have 
remained at slightly less than 6,000 a 
year since 1925, and there has not been 
an appreciable increase in the number 
of deaths per year at such places, still 
the number of deaths in 1929 was 2,485, 
and 6,804 others were injured. 

The situation is such that the con- 
ference urgently declared that protec- 
tion of crossings through more ade- 
quate signs, signals, and markings, as 
well as greater safety precautions by 
vehicle drivers, are essential to reduc- 
ing this phase of the accident toll. 


In considering the elimination of 
crossings, the conference said: 

“Elimination of railway grade cross- 
ings, either by relocation of highways 
or rail lines or by grade separation, 
which constitutes the only perfect solu- 


tion of the problem, should be carried 
on under a proper program. First for 
elimination should be the most dan- 
gerous crossings on thoroughfares 
carrying heavy traffic. 

“The program should have due re- 
gard to the relative costs and advan- 
tages of grade crossing elimination, 
and other methods of protection, and 
should be given the most thorough 
joint consideration by proper author- 
ity. In laying out new highways or 
railroads, or relocating existing high- 
ways o> railroads, grade crossings 
should be avoided or eliminated when- 
ever feasible. 

“In eliminating grade crossings, nar- 
row or obstructed underpasses and 
sharp turns in the approaches, should 
be avoided. Authority to order grade 
separations or proper protection at 
grade crossings should be vested in 
the commission having jurisdiction over 
the railways, and this commission 
should also determine the proper di- 
vision of costs between the railroads 
and the public in states where this is 
not predetermined by state law. 

“The state highway department or 
other highway authorities should plan 
the improvement and initiate the pro- 
ceedings for all highways under their 
jurisdiction. Time is an essential ele- 
ment and a prompt decision should be 
provided for in the law.” 

Of the 240,000 grade crossings in 
the United States, 205,933 are protected 
by fixed signs; 5,707 have crossing 
gates; 7,297 are provided with cross- 
ing watchmen; 8,004 have visible and 
audible signals; 3,635 have visible sig- 
nals only; 4,572 have audible signals 
only, and 4,941 have no signs or mark- 
ings at all. 

The conference stated that in order 
to facilitate the prompt arrangement 
of more adequate protection at cross- 
ings there should be a fair division of 
the costs, including the elimination of 
obstructions to view and other hazards, 
between the state or county govern- 
ments and the railroads. The confer- 
ence said: 

“Protection of railway grade cross- 
ings should include reduction of phys- 
ical hazards and the installation of 
special protective measures. 

“Reducing physical hazards to a 
minimum requires a practically level 
and smooth highway surface over the 
tracks for at least 25 ft. and pref- 
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erably 50 ft. on each side; approach 
on grades not exceeding four or five 
per cent; widening the roadway at 
crossings; avoidance of sharp turns 
and junctions within 250 ft.; avoidance 
of standing railroad cars; parked high- 
way vehicles or other temporary ob- 
stacles; and removal of banks, trees, 
shrubs, standing crops, buildings, bill- 
boards or other permanent obstructions 
to sufficient view: special care where 
artificial lighting of crossings is prac- 
ticable to locate the lights so as to 
illuminate the fixed signs without glare 
interfering with visibility.” 

The conference recommended that 
each crossing should be provided with 
standard fixed signs, as follows: 


1. An advance sign at each high- 
way approach; in addition, on hard sur- 
faced, heavy traveled highways, and 
where railroad traffic is fast or fre- 
quent, the standard form of pavement 
markings approved by the American 
Association of State Highway Officials. 


2. If the view of the track is not 
obstructed and no special hazard exists, 
a 25-mile speed sign; if the view is ob-. 
structed a 15-mile speed sign; and if 
due to extreme limitation of view or 
other special hazard the proper author- 
ity has designated the crossing as one 
at which all vehicles must stop, a. 
standard stop sign; where the speed 
or stop sign cannot be seen sufficiently 
in advance, a standard slow sign in 
advance of the stop sign. 


3. At all crossings a standard rail- 
road cross-buck sign carrying indica- 
tion of the number of tracks in the 
case of multiple tracks. 

At crossings where the movement of 
trains is frequent the conference be- 
lieves that other means should be pro- 
vided to give warning to the vehicle 
driver. Such warnings, the conference 
said, should consist of: Automatic train 
approach signals of either wig-wag or 
flashing lights, or manually controlled 
gates, signals or watchmen where fre- 
quent switching movements, or short- 
ness of intervals between trains, re- 
quire more prompt indications and 
clearances of the crossing. 


<i 





Highway Engineers Publish 
Regimental Paper 

The Twenty-third Engineers, that 
highway and bridge construction regi- 
ment which was recruited by extensive 
technical journal advertising in 1917, 
has commenced publication of a news- 
paper for its members. 

As the men came from every state 
in the union there is slight chance of 
their being together again, but this 
periodical will aid in renewing friend- 
ships formed during the World War. 

The new paper is named “The High- 
wayman,” as was the one published 
overseas by the regiment. 

Subscriptions, at $1 per year, may 
be sent to Edward T. O’Day, 181 High- 
land Ave., Lowell, Mass. 








Design of Sheet Asphalt Paving Mixtures 


Primary Requisites of a Satisfactory Mixture and Principles of Design in Light of Most 
Recent Research and Their Application 


PECIFICATIONS for asphalt pav- 

ing mixtures are usually quite de- 
tailed in character, but contain such a 
wide range of limitations in propor- 
tions, as to make the adoption of any 
specific formula within these limita- 
tions, a matter of expert judgment. 
Specifications for the individual con- 
stituent of the paving mixture are also 
often quite detailed, and tend so to ob- 
scure the basic principles of design, 
that the entire subject is apt to be 
confusing to the engineer that has not 
specialized in it. 

Factors governing the design of as- 
phalt paving mixtures have been in- 
tensively studied by a number of in- 
vestigators during recent years, and 
considerable new information has been 
gotten; which, if intelligently applied, 
should result in the simplification of 
existing specifications, and dispel the 
haze of obscurity that has surrounded 
the subject, as viewed by most highway 
engineers. To develop the principles 
of design at all adequately, in this 
necessarily brief discussion, it will be 
advisable to confine attention to a sin- 
gle type of mixture; and sheet asphalt 
has been selected for this purpose. 

Constituents of Sheet Asphalt.— 
Sheet asphalt paving mixture is com- 
posed of three constituents: sand, min- 
eral filler and asphalt. While among 
different mixtures the proportions in 
which these constituents are combined, 
may vary to a considerable extent, the 
following weight proportions represent 
a fair average: sand, 75 per cent; filler, 
15 per cent; and asphalt, 10 per cent. 
The weight basis of proportioning is 
the most accurate and satisfactory for 
use in preparing the mixture, but vol- 
ume proportions are of far more in- 
terest from the standpoint of design. 
Volume proportions may be readily cal- 
culated from known weight proportions, 
if the specific gravity of each constitu- 
ent is known. In considering volume 
proportions, the sand and filler may be 
taken collectively as total mineral mat- 
ter. On this basis, if the sand and filler 
of the usual mixture have a specific 
gravity of 2.65, and the asphalt one of 
1.03, the volume proportions will be 
approximately 78 per cent total min- 
eral matter and 22 per cent asphalt. 


When the paving mixture is com- 
pressed on the street, it is seldom com- 
pletely free from air pockets that must 
be considered as voids. For reasons 
to be later developed, voids are an im- 
portant part of the mixture. If, for 
the sake of illustration, they are as- 
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sumed to be 3 per cent, then the 
volume proportions of the usual com- 
pressed mixture would be approxi- 
mately 76 per cent mineral matter, 21 
per cent asphalt, and 3 per cent voids. 

The structural strength of the com- 
pressed mixture, or its ability to carry 
loads, is mainly dependent upon the 
mineral aggregate; which constitutes 
the entire framework, and three-fourths 
of the total volume of the structure. 
The asphalt imparts cohesiveness and 
tensile strength to the mixture, and at 
the same time, a certain degree of plas- 
ticity. It also fills most of the voids 
in the mineral aggregate framework, 
and waterproofs the entire structure. 
The unfilled voids or air spaces might, 
at first thought, appear undesirable or 
at least useless; but actually they are 
of value in providing a reservoir with- 
in the structure, to care for the in- 
crease in volume of the asphalt at hot 
summer temperatures, due to its higher 
coefficient of expansion than that of 
the mineral aggregate. 

Two Primary Requisites.—Resistance 
to displacement under traffic, and dur- 
bility are the two primary requisites of 
a satisfactory compressed asphalt pav- 
ing mixture. No matter how carefully 
and scientifically the mixture is de- 
signed, it will be lacking in both of 
these properties if it is not thoroughly 
compressed. For any properly designed 
mixture, resistance to displacement has 
been found to be almost a direct func- 
tion of its degree of compression. 
From the standpoint of design, those 
factors that control resistance to dis- 
placement, as measured by the stability 
test, which has been fully described 
elsewhere, are as follows: 

1. Inherent stability of the sand 
when compressed, which characteristics 
varies greatly among different sands 
even of the same approximate grading. 

2. Physical character and fineness of 
the mineral filter. 

3. Consistency or penetration of the 
asphalt. 

4. Proportions in which the sand, 
filler, and asphalt are combined. 

Durability Primary Requisite.—Dur- 
bility is mainly dependent upon the 
following factors, of which the first two 
only will be discussed as being directly 
related to design. 

1. Presence of sufficient asphalt to 
prevent undue weathering, and crack- 
ing by contraction. 

2. Density of mixture, or resistance 
te water absorption. 
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3. Toughness of the sand grains, 
particularly of the larger grains. 

4. Permanence in the characteristics 
of the asphalt. 

Stability and density tests of com- 
pressed asphalt paving mixtures have 
been of great value, not only in work- 
ing out the principles of design, but 
also in evaluating the factors listed. 
The results can be used by any testing 
engineer as a guide to correct propor- 
tioning, if a few basic principles are 
kept in mind. From the density test 
of the compressed mixture, the per- 
centage of voids may be readily cal- 
culated, as well as the percentage of 
voids in the compressed mineral ag- 
gregate, exclusive of asphalt. Both of 
these calculations are important in 
designing mixtures. 

Determining Best Practical Formula. 
—Unless one or more of the constitu- 
ents is entirely unsuitable for use, it 
is possible to control stability, voids 
in the compressed mineral aggregate, 
and voids in the compressed mixture, 
by varying the proportions of the con- 
stituents. In obtaining the best prac- 
tical formula for use with a given set 
of constituents, the following facts 
should be kept in mind. 

1. The inherent stability of a com- 
pressed mineral aggregate increases as 
its density approaches that of a solid, 
or as its percentage of voids is 
decreased. 

2. Mineral filler is an effective sta- 
bilizing agent, through its action in 
reducing voids in the total mineral ag- 
gregate, and in increasing internal fric- 
tional resistance by its relatively large 
surface area per unit volume. 

3. Most mineral fillers in themselves 
contain a high percentage of voids. 
Their effectiveness in reducing voids in 
the total mineral aggregate is there- 
foré limited, and their use in excess 
may defeat the purpose for which they 
are incorporated in the mixture. 

4. Percentage of voids in the com- 
pressed mineral aggregate is not in 
any way related to percentage of voids 
in the total mixture, as the latter is 
largely a function of the amount of 
asphalt used. 

5. The amount of asphalt that may 
safely be used is limited by the per- 
centage of voids in the compressed 
mineral aggregate. Any excess of 
asphalt, which would tend to overfill 
the voids, will greatly decrease the 
stability of the mixture. 

6. Assuming a satisfactory degrec 
of stability to exist, the more asphalt 
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present, the greater will be the durabil- 
ity of the mixture. As the amount of 
asphalt is limited by the percentage of 
voids in the compressed mineral aggre- 
gate, it therefore follows that, when 
the desired degree of stability can be 
obtained with a relatively high void ag- 
gregate, greater durability is assured 
than with an exceptionally low void 
aggregate. 

7. High stability is undesirable if 
obtained at the expense of durability, 
and great durability of the mixture is 
of little value if the necessary degree 
of stability is lacking. In designing, 
it is therefore often necessary to strike 
a balance that will insure the mixture 
possessing both characteristics to a rea- 
sonable extent. 

Standards of Stability and Durabil- 
ity——With these principles in mind, it 
becomes important next to consider 
standards of stability and durability 
that may be set up as a guide to intel- 
ligent design. Considerable investiga- 
tion is needed to establish exact limita- 
tions for the various combinations of 
traffic and climate encountered in pav- 
ing work, but some information of 
a helpful nature, along this line, is 
available. 

Thus, studies have been made of a 
number of pavements under existing 
traffic conditions, with relation to their 
resistance to displacement as meas- 
ured by the stability test. It has been 
found that, under heavy mixed traffic, 
such as prevails on Fifth Ave., New 
York, no appreciable rutting or shov- 
ing had occurred where the mixture 
developed a stability of 2,000 lb. or 
more, but that where the stability fell 
below 1,200 lb., displacement became 
quite pronounced. Other examples 
could be cited to support the estab- 
lishment, as a guide at least, of a 
stability value of 2,000 lb. or more, for 
heavy mixed traffic, with a minimum 
low limit of 1,200 lb., except for light, 
rapid traffic. 

In regard to durability, it is known 
that most of the older sheet asphalt 
pavements in satisfactory condition to- 
day contain 10 per cent or more of 
asphalt, although some have slightly 
less. It is also generally known that 
durability of a protective asphalt coat- 
ing increases with the thickness of the 
coating, provided the asphalt itself is 
of satisfactory quality, and is properly 
applied. It therefore seems reasonable 
to set 9 per cent, by weight, of asphalt, 
as a safe low limit for paving mixtures 
subjected to severe climatic conditions, 
and to endeavor to design mixtures 
that will carry 10 per cent or more 
of asphalt, without an undue sacrifice 
of stability. 

It has been ascertained that com- 
pressed asphalt paving mixtures, con- 
taining as high as 5 per cent voids, 
are reasonably unabsorbent and resist- 
ant to water and frost action, and as 
it is very easy to design a workable 
mixture containing less than 5 per cent 
voids, it appears reasonable to set this 
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figure as the maximum. The increase 
in volume of asphalt in a compressed 
paving mixture at its maximum sum- 
mer temperature, is less than 1 per 
cent of the volume of the mixture, 
but since, in its expansion, it is unable 
to drive all of the entrapped air out 
of the void pockets, it is felt that the 
low limit for voids should be about 
1.5 or 2 per cent. 

How to Design a Mixture.—Having 
established a rough guide for design, 
practical application of the principles 
developed may be quickly illustrated by 
considering the following problem. 

Given one sample each of sand, min- 
eral filler, and asphalt, can a satisfac- 
tory mixture be produced from these 
constituents for heavy traffic under se- 
vere climatic conditions, and, if so, what 
combinations will be acceptable? 

In order to establish a field of values, 
the four mixtures in Table I are pre- 
pared and compressed for testing. In 
each of these mixtures, a lower per- 
centage of asphalt is used than would 
probably fill all voids in the compressed 
mineral aggregate. 

The specific gravity and stability of 
each of these mixtures are obtained, 
and the percentages of voids in each 
mixture, and in the mineral aggregate 
of each mixture, are calculated from 
specific gravity determinations pre- 
viously made on each constituent. Two 
diagrams are then prepared, one show- 
ing stability plotted against percentage 
of filler, and the other, voids in the 
mineral aggregate plotted against per- 
centage of filler. 

The first diagram readily shows what 
proportions, if any, of sand and filler 
will produce mixtures of 2,000 Ib. sta- 
bility or more. Assuming that results 
are favorable, and that mixtures con- 
taining from 12 to 25 per cent filler 
show satisfactory stability, the next 
step is to ascertain what range in per- 
centage of voids exists for these min- 
eral aggregates. This is at once indi- 
cated by a second diagram, from which 
the weight percentage of asphalt to use 
for any combination, can be roughly 
calculated by subtracting 1% from the 
indicated percentage of voids, and di- 
viding the difference. by 2.2. As a 
general rule, mineral aggregates that 
show less than 21 per cent voids, will 
carry satisfactorily not more than 9 
per cent, by weight, of asphalt. If, 
therefore, satisfactory stability can be 
obtained, it is desirable to adopt a for- 
mula in which the mineral aggregate 
contains a minimum of 21 per cent 
voids, and preferably a minimum of 
23% per cent, in order to allow for the 
use of at least 10 per cent, by weight, 
of asphalt. 

Assuming the diagrams to show that 
a stability of 2,500 Ib. may be obtained 
with a mineral aggregate containing 
23% per cent of voids, but that higher 





Table I 
Mix Sand Filler Asphalt 
1 90 0 10 
2 81 10 gy 
3 72 20 8 
4 63 30 7 
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stability calls for a lower void aggre- 
gate, it would then seem advisable to 
sacrifice additional stability, rather 
than to risk decreased durability from 
the use of too little asphalt. In any 
event, a formula having been selected, 
the final step is to prepare a mixture 
according to such formula, and test it 
for stability and voids, in order to 
check the preliminary work. Any de- 
sirable modifications will then be 
readily indicated. 

In the first diagram we will see, 
where we have percentage of filler 
plotted on the horizontal, and pounds 
stability on the vertical scale, that any- 
thing over 15 per cent of filler will give 
us a stability value of 2,000 lb, and 
that the maximum stability value, in 
this case a little over 3,000 Ib., is 
reached with about 24 or 25 per cent of 
mineral filler, after which the further 
addition of filler causes a falling off in 
stability. 

If we plot the voids in the mineral 
aggregate, we find there is a reduction 
of voids in the mineral aggregate down 
to a minimum, after which a further. 
increase in filler causes an increase of 
voids and a falling off in stability. 

In the second diagram for stability, 
we would first ascertain that any mix- 
ture of from 15 to 24 per cent of filler . 
would be satisfactory so far as stability 
is concerned. But we have the factor 
of durability to consider; and we know 
that durability is largely a function 
of the amount of asphalt present. And 
in the void curve, which we should have 
at the bottom of the diagram, we find 
that we have 22 per cent of voids, with 
about 23 per cent of mineral filler. 
Now we determine the amount of as- 
phalt necessary to fill the voids, by 
subtracting our 1% per cent and then 
dividing by 2.2, which shows us we 
have about 9 per cent of asphalt as 
what that mixture will probably hold. 
Now 9 per cent had been set as our 
limit for the low amount of asphalt 
in our mixture. We therefore run a 
line up to see where that cuts our sta- 
bility diagram. The minimum stability, 
which is the governing factor so far 
as stability is concerned, is dropped 
down to the void curve, and we find 
we have a percentage of voids in the 
mineral aggregate of a little less than 
25, which, allowing for a 1% per cent 
void content in the compressed mixture, 
would allow for the use of 10.7 per cent 
of asphalt. We then have an area 
showing the combinations of sand and 
mineral filler that would produce sat- 
isfactory stability, and also give us an 
amount of asphalt we would consider 
satisfactory for durability. In other 
words, the mixture would hold from 
9 to 10.7 per cent asphalt, and would 
show a stability of from a little over 
2,000 Ib. to almost 3,000 Ib. That gives 
us an area within which to work. 

Now if we had arbitrarily selected 
10 per cent as what we considered de- 
sirable to use from the standpoint of 
asphalt, we would estimate from this 
diagram that the use of approximately 
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17% per cent of filler, as shown by the 
circle on the diagram, requiring the use 
of 10 per cent, would be a simple for- 
mula to use. We would then, in order 
to check the indications obtained from 
these diagrams, make up such a mix- 
ture, and actually determine its stabil- 
ity and percentage of voids; and if 
they came within the limits, that is, if 
such a mixture showed a stability of 
over 2,000 Ib., and a percentage of voids 
when compressed of not over 2 per 
cent, we would consider that mixture 
as satisfactory to use, and would also 
know that the limitations in variations 
of the percentage of filler and per- 
centage of asphalt would be illustrated 
by that diagram. 


It may happen that with a given set 
of constituents, satisfactory stability 
can be secured only with an undesirably 
low void aggregate. In such event, it 
is well to try out some other available 
commercial filler, which may produce 
quite different results with the given 
sand. In some cases, the sand itself 
may be incapable of producing mix- 
tures of satisfactory stability, although 
it may pass all of the usual specifica- 
tion requirements for sand. The rem- 
edy then lies in substituting some other 
available sand that will produce the 
desired results. 


The consistency or penetration of 
asphalt has some effect upon the sta- 
bility of mixtures in which it is incor- 
porated, but within the limits commonly 
used, less than one might surmise. 
Thus a 10-point difference in penetra- 
tion will seldom make a difference of 
over 150 lb. in stability. If 1t is other- 
wise impossible to get the desired re- 
sults, this factor cart sometimes be 
utilized advantageously by selecting an 
asphalt of somewhat lower penetration 
than that employed in obtaining the 
original design data. 


The purpose of this paper has been 
to put in tangible form and as briefly 
as possible, the principles of design in 
the light of most recent research. Full 
description of the tests to which ref- 
erence has been made have been 
published by the Asphalt Institute 
together with the results of investiga- 
tions dealing with various factors af- 
fecting design, and may be obtained by 
any interested person. 


Acknowledgment.—The foregoing is 
a paper presented at a meeting at the 
Engineers’ Club of Philadelphia, 


————————— — 
Road Improvements in Nova Scotia, 
Canada.—The Minister of Highways of 
Nova Scotia recently stated that $90,- 
000,000 would be required for improve- 
ments to the highways of Nova Scotia 
during the next twenty years and that 
at least 1,000 miles of roadway in the 
Province would have to be paved. The 
Province at present has 14,976 miles 
of roads. Of these highways about 
1,600 miles are classed as trunk roads, 
of which approximately 1,375 have been 
graded and surfaced. 
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Efforts of States and Cities to 
Solve the Congestion 
Problem 


Traffic difficulties of the cities and 
urban districts generally of the United 
States are similar, it is found by the 
National Conference on Street and 
Highway Safety, and likewise the prob- 
lems of the suburban or metropolitan 
areas are closely alike. These ills 
arise largely from the fact that mod- 
ern vehicular traffic is being handled on 
systems of streets or roads that were 
designed for the requirements of ten, 
twenty or more years ago. 

Uniformity of state traffic laws and 
municipal ordinances, and the most effi- 
cient possible use of existing streets 
and roads, is pointed out by the Con- 
ference as promising the most effective 
results in removing serious phases of 
the traffic troubles. Permanent relief, 
however, requires a systematic study 
of traffic conditions, and in many cases 
a rearrangement and readjustment of 
streets and roads. 

The Conference favors the formation 
of local traffic commissions, composed 
of public officials and citizens, acting 
with engineering assistance, for the 
purpose of making studies of conditions 
and recommendations for their im- 
provement. These studies and recom- 
mendations, the Conference indicates, 
should be based on data gained through 
traffic surveys and such surveys should 
be kept up to date to meet changing 
conditions. 

Traffic difficulties of the cities, and 
also of many of the metropolitan areas, 
are found by the Conference in sub- 
stance to be due primarily to eight gen- 
eral causes: 

1. Lack of a common plan of high- 
way improvement upon which ll 
agencies responsible for road better- 
ments can devote concerted action. 

2. Absence of centralized authority 
and responsibility for road improve- 
ment, due largely to division of author- 
ity. Under these conditions the de- 
velopment of a satisfactory highway 
system has been found in most com- 
munities to be difficult. 

3. Reconstruction of the principal 
arterial routes which were originally 
built for light vehicular traffic. 

4. Existing arterial routes between 
the cities and other expanding centers 
of population and traffic in the counties 
do not provide a sufficient number of 
main thoroughfares for the proper dis- 
tribution of traffic. 

5. Tendency of main traveled roads 
to converge and unite as they approach 
the central sections of cities, and cre- 
ating serious problems of congestion. 

6. Narrow surfaces on various sec- 
tions of main arterial highways, and 
other obstructions to the free move- 
ment of traffic, such as grade crossings, 
bridges, and double parking. 

7. Inadequately improved sections of 
main arterial highways, and absence of 
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improved connections on important 
routes, resulting in partially discon- 
nected systems of highways, and un- 
economic, indirect movements of traffic. 

8. Physical obstructions, such as 
rivers, railroad yards and industrial 
plants, which prevent direct routes and 
connections. 

Almost every city in the country, it 
is found, is faced with a problem of 
dealing with a traffic condition within 
their own bounds and of securing at- 
tention to the question in the nearby 
suburban areas, frequently in another 
political jurisdiction. For this reason 
it is pointed out that the governmental 
agencies in the cities and their sur- 
rounding suburban districts that have 
jurisdiction over highways and highway 
traffic can with advantage cooperate in 
the establishment of a general highway 
development plan, and in carrying the 
plan into execution when finished. 

In its consideration of the matter 
the Conference has found that an ade- 
quate study of a municipal area and its 
suburban districts requires a period of 
years and engineering guidance in 
order to observe the effect that the exe- 
cution of a plan has on the distribution 
of traffic, and the efficiency with which 
it is served by a modern highway 
system. 

Regulation alone will not solve the 
traffic problem, in the view of the Con- 
ference, but long range planning is nec- 
essary to relieve existing conditions of 
congestion and prevent future ones. 

A sound city plan is not a haphazard 
performance of designing streets, 
parks and other necessities, but a co- 
ordinated design adjusted to the re- 
quirements of future expansion. In 
most cities new sub-divisions are 
springing up and crowding closer to- 
gether. With the annual increase in 
the number of automobiles in use, the 
parking question is worrying the cities 
and towns more and more every year. 
But traffic regulations, essential as they 
are, do not, it is pointed out, produce 
more and wider streets, and do not stop 
the increase in the number of auto- 
mobiles. 


Of 24,000,000 passenger automobiles 
registered in 1929, about 18,000,000 
were centered in and around cities. 
The Conference estimates that the 
blockade of congestion is costing in 
time and business lost a sum of $2,000,- 
000,000 a year. 


Cooperation of state, county and city 
authorities in making thorough studies 
of traffic conditions, and planning to 
prevent fresh traffic troubles and con- 
gestion in the future, is pointed out by 
the Conference as a pressing need. 

Traffic commissions, acting under 
official direction, and composed where 
necessary of reprosentatives of more 
than one political jurisdiction, is one 
of the practical means through which 
the Conference believes the problem 
can be effectively approached and 
handled. 
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Uniform Street Sanitation Records 


A Progress Report of the Committee of the International Association of 


ITH the recent formation of the 

Committee on Uniform Street 
Sanitation Records of the International 
Association of Street Sanitation Offi- 
cials, the establishment of standard 
units of measurement and methods of 
reporting for street sanitation activi- 
ties seems assured. 

The real purpose of this project is to 
furnish the sanitation official with 
standards for measuring and control- 
ling the work of street and catch basin 
cleaning; snow, garbage, and other 
refuse removal; and the disposal of all 
such refuse. As formally adopted by 
the committee, this undertaking is de- 
signed (a) to provide the sanitation 
administrator with the proper informa- 
tion to plan, supervise, and contro/] the 
operation of his department; (b) to 
furnish him with a factual basis for 
preparing budget and appropriation 
estimates; (c) to supply him with a 
method of reporting his work to the 
public; and (d) to develop sufficient 
uniformity in reporting so that the ad- 
ministrator can compare his quantities, 
costs, methods, and results with those 
of other cities. 


The Committee on Uniform Street 
Sanitation Records has already taken 
major steps to obtain this goal by the 
tentative adoption of certain basic prin- 
ciples and standard units of measure- 
ment. 

This undertaking is really not a new 
one, for the International Association 
of Street Sanitation Officials has for 
some years been discussing this prob- 
lem at the conventions and has ap- 
pointed committees to work in this 
field. Similarly, the National Com- 
mittee on Municipal Standards has 
been working in this phase of munici- 
pal government and in September, 1929, 
published a tentative draft of Units of 
Measurement for Street Cleaning, 
Refuse Removal and Disposal. This 
report was adopted in principle last 
October at the Jacksonville convention 
of the International Association of 
Street Sanitation Officials. For the 
first time, however, the association has 
sufficient funds and staff at its dis- 
posal for adequate research and to pre- 
pare a formal report. For this, credit 
is due the International City Managers’ 
Association which is devoted to the 
committee a part of recent appropria- 
tions from the Julius Rosenwald Fund 
and the University of Chicago. 

The chairman of this committee is 
Joseph J. Petranek, Commissioner of 
Public Works, Cicero, Ill. The other 
members are L. E. Dempsey, Greens- 
boro, N. C.; W. G. Bank, Newark, N. J.; 
Mark B. Owen, Dearborn, Mich.; A. S. 
Tew, Mobile, Ala. In order to give a 
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broader basis for the work, an advisory 
sub-committee has been created on 
which are representatives of the In- 
ternational City Managers’ Association, 
the National Committee on Municipal 
Standards, the American Society of 
Civil Engineers, the National Municipal 
League, the American Society for Mu- 
nicipal Improvements, the Govern- 
mental Research Association, the 
American Public Health Association, 
and the American Municipal Associa- 
tion. Clarence E. Ridley, Executive 
Secretary of the International City 
Managers’ Association and Secretary 
of the National Committee on Munici- 
pal Standards, is chairman of this ad- 
visory committee. 


The presentation of the work of this 
committee will be one of the features 
of the next convention of the Interna- 
tional Association of Street Sanitation 
Officials to be held at Louisville, Oct. 
9, 10 and 11. The final recommenda- 
tions and reports of the committee will 
not be completed for. several months 
because of the complexity of the sub- 
ject as well as the necessity of pro- 
ceeding advisedly and with the con- 
tinuous counsel of sanitation officials 
throughout the country. However, 
some of the basic units and principles 
tentatively adopted by the committee 
will be proposed for adoption at the 
October convention of the association. 
These include the following: 


Miles of Streets Cleaned.—Research 
to date has led the committee to believe 
that the extent of streets cleaned 
should be measured on a curb-mile 
basis. Under present pavement and 
traffic conditions, the cleaning of streets 
is becoming largely a matter of clean- 
ing along the gutter. If a machine is 
used the mileage will be determined 
by the actual miles that it travels along 
the curbline. If a flusher or hand 
method is used, the curb-miles on both 
sides of the streets cleaned will be 
totaled. To have a better understand- 
ing of the work performed when streets 
are cleaned by hand and flushing meth- 
ods, special computations will be made 
of street width and amount of water 
consumed. 


The main advantage of the curb-mile 
basis as compared with the square yard 
measure is that unit costs are not dis- 
torted by the width of the street. For 
example, the square yard cost of clean- 
ing a street 60 ft. wide by running a 
motor sweeper up one curb and down 
the other would be half that of cleaning 
a 30-ft. street even though exactly the 
same amount of work was done on both 
streets. Comparisons of the cost of 
various methods of cleaning would be 
meaningless under such conditions. 
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Tons as a Unit.—“Tons of refuse” 
has been adopted as the standard unit 
for the removal of garbage and other 
refuse as well as for its disposal. In 
view of the impossibility of estimating 
cubic yardage and due to the variations 
in weight of garbage from one season 
to another and from one part of the 
country to another, weighing is the 
only reliable method of measuring quan- 
tity. However, where it is impossible 
to weigh even sample loads of refuse, 
which is generally the case where the 
refuse is hauled to a dump, the com- 
mittee provides that “cubic yards” may 
be employed as an alternative unit. 

Wherever possible the collection, 
supplementary transportaton if any, 
and disposal of refuse should be treated 
separately, but with sufficient uniform-. 
ity that the figures may be thrown to- 
gether and total costs computed for 
the entire process. 

The committee recognizes that the 
removal of snow is not easily subjected | 
to measurement. As a means, however, 
of knowing relatively how much work 
it requires the following units have 
been adopted: 

(a) Number of miles of sidewalk 
plowed. 

(b) Number 
plowed. 

(c) Number of cubic yards of snow 
actually removed and hauled away. 

Cubic Yards for Catch Basin Clean- 
ing.—Although the committee plans to 
use tons as the standard unit for refuse 
removal, it believes it desirable to make 
an exception for catch basin cleaning 
where cubic yards is the preferable 
unit. Whether eductors or hand 
methods are used, the cubic yard unit 
is much more desirable than tons, as 
it would prove impractical to weigh the 
cleanings. The committee recommends 
that separate costs be computed for 
both hand and machine cleaning. 

Computation of Costs.—According to 
the committee’s recommendation the 
computation of these standard units 
in terms of unit costs shall include the 
following items of expense: 

(a) Personal services (to include all 
direct labor costs). 

(b) Supplies and materials. 

(c) Plant and equipment, including 
depreciation. 

(d) Overhead, to be restricted to di- 
rect supervision and to exclude expenses 
not directly assignable to the operat- 
ing division. 

The committee finds that unit costs 
computed by the sanitation department 
without reference to the actual expendi- 
tures as entered in the general city ac- 
counts are likely to be inaccurate. As 
a result the classification of entries in 
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the departmental accounts from which 
costs are computed should correspond 
in so far as possible to the general 
accounting classification of the city. 
The total amount of expenditures used 
as a basis for unit costs can then be 
checked at least roughly with the gen- 
eral city accounts. Although even this 
will be difficult unless the accounts are 
kept on the accrual basis. 

Complete Instructions.—According to 
present plans of the committee, its final 
report will include complete instruc- 
tions with all necessary forms for com- 
puting quantities of work done and its 
cost as well as the means by which 
these computations can be converted 
into daily, monthly, and annual reports. 
For example, sample time cards, equip- 
ment records, and ledger sheets will 
be included as well as constructive sug- 
gestions for planning and controlling 
sanitation work. 
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In addition to its major report, the 
committee plans to devise a guide for 
the preparation of annual street sani- 
tation reports analogous to the guide 
prepared for the police reports by the 
Committee on Uniform Crime Records. 
This guide will indicate for street sani- 
tation officials what information should 
be contained in these annual reports 
and the most appropriate way of pre- 
senting it. This of course should aid 
in putting into use the standard units 
which the committee will prepare. 

In order that the work may benefit 
from the advice of all interested per- 
sons, the committee is most anxious 
to obtain their suggestions and criti- 
cisms to the above units and program 
of work. Such communications should 
be addressed to Donald C. Stone, Direc- 
tor of the Committee on Uniform 
Street Sanitation Records, 934 E. 60th 
St., Chicago, IIl. 





Causes of Traffic Injuries and Fatalities 


HE great number of motor vehicle 

accidents, resulting last year in 
the deaths of 31,000 persons and in- 
juries to a million more, are due to a 
comparatively small number of causes 
and circumstances, virtually every one 
of which are preventable by the exer- 
cise of care and caution. 

This is the finding of the third Na- 
tional Conference on Street and High- 
way Safety after a detailed study of 
the accident and fatality situation and 
the causes and circumstances that are 
involved. 

Fifty-five per cent of, the automobile 
deaths in 1929 were of pedestrians who 
were run down by automobiles. Avail- 
able statistics indicate also that more 
than one-half of the accidents involv- 
ing motor vehicles and pedestrians took 
place at street crossings and intersec- 
tions. 

These figures give a definite indica- 
tion also of the places where safety ac- 
tivities and measures can be concen- 
trated with the prospect of the largest 
measure of result. With pedestrian- 
vehicle accidents, “crossing the street 
at intersections” where there were no 
traffic lights or signals, and “crossing 
the street between intersections” are 
the most productive of injuries and 
deaths among all of the causes and cir- 
cumstances that lead to or involve ac- 
cidents on the streets and highways. 

Reports of the police departments 
and motor vehicle bureaus of some of 
the states and cities of the country, 
covering a large number of accidents in 
1929, and carefully tabulated and ana- 
lyzed, showed that the number of in- 
juries where the pedestrian was cross- 
ing with the traffic light or signal 
amounted to 4,244, while 37,681 were 
injured or killed while crossing against 
lights or signals or at crossings where 
there were no lights or signals. These 
figures are believed to reflect the gen- 


eral condition for the country as a 
whole, but covering only a fractional 
part of the accidents and casualties of 
this nature for the year. 

The circumstances of pedestrian- 
vehicle accidents where the pedestrian 
was crossing the street at an intersec- 
tion are found to be: 

No signal, 27,177; against the signal, 
9,022; diagonally across the intersec- 
tion, 1,482, and with the signal, 4,244. 
Of this number, 1,438 were killed. 

Accidents due to crossing the street 
between intersections caused the in- 
jury or death of 27,392 persons, while 
“playing in the street” caused the in- 
jury or death of 17,193 others. 

In the list of accidents involving the 
occupants of motor vehicles, and not 
involving a pedestrian, are the follow- 
ing: 

Exceeding the speed limit, 17,564; on 
the wrong side of the road, 16,842; did 
not have the right of way, 34,197; drove 
off roadway, 11,316; failing to signal, 
9,159, and cutting in, 7,349. Among 
the 96,427 involved in these classifica- 
tions, 3,820 were killed. Other causes, 
such as passing street cars, passing on 
curves and hills, improper turning and 
double parking, caused the injury or 
death of 10,808 persons. 

Violation of the right of way was 
one of the most productive causes of 
vehicle accidents, caused in some in- 
stances by collisions between two cars 
where one of them had just previously 
been forced from the right of way by 
another car that escaped the accident. 

The National Conference on Street 
and Highway Safety in its findings on 
this point, says: 

“This demonstrates the need for 
adoption of definite right of way reg- 
ulations as set forth in the Uniform 
Vehicle Code, and, furthermore, that 
enforcement and education should be 
particularly directed to such regulation. 
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“Another most frequent cause of such 
accidents is driving on the wrong side 
of the highway. This likewise points 
to the need of enactment and enforce- 
ment of restrictive measures requiring 
operation on the right half of high- 
ways. 

“In a large number of motor vehicle 
accidents the operator drove off the 
highway and overturned. This illustra- 
trates the need for enforcement of 
standard rules of the road requiring 
safe practices and particularly the need 
for education of motorists as to the 
hazards incident to operation at ex- 
cessive speeds on curves or narrow em- 
bankments, or excessive speed for the 
conditions as they exist.” 

Safety education and the strict en- 
forcement of regulations and driving 
rules is the recommendation of the Con- 
ference as a means of curbing and 
checking the accident and death toll. 

The Conference points out at the 
same time that the adoption of the 
Uniform Vehicle Code by the states, 
and uniform traffic ordinances by mu- 
nicipalities, as sponsored and urged in 
the three sessions of the Conference 
that have been held, will go far toward 
reducing the accident toll. 


Primarily, the adoption of such laws 
and ordinances will, in the view of the 
Conference and traffic experts of the 
country generally, serve to eliminate 
confusion among both pedestrians and 
motorists, whether at home or away 
from home. 

Legislatures of the various states at 
their next sessions will have before 
them the Uniform Vehicle Code for con- 
sideration and adoption unless it is al- 
ready in operation in a particular state. 
Cities likewise have the opportunity to 
amend their traffic ordinances to con- 
form to the standardized and uniform 
provisions of the Model: Traffic Ordi- 
nance of the Conference. 

—$—_—_ ge ——____. 

Water Supplies Along Highways.— 
The Ohio State Department of Health 
has located and plainly marked more 
than 200 small water supplies which 
may be found at reasonable intervals 
along the main highways throughout 
the state and advises all to use water 
from these in preference to the un- 
marked ones. In each instance a 
standard sign erected by the Highway 
Department indicates “Safe Water 500 
Ft. Ahead.” The supplies which have 
been found to be satisfactorily located 
and developed are further marked by 
a “Seal of Safety” that indicates safe 
water which is placed in plain view 
of the pump, if the development in- 
cludes a hand pump. Where the sup- 
ply is developed in such a manner that 
the water is under pressure and de- 
livered through a faucet or bubbler, 
a certificate is issued, certifying that 
the water has been examined and found 
to be satisfactory. For the benefit of 
the stranger this is posted in a con- 
spicuous place near where the water is 
obtainable. 














The Largest Highway Bridge in New England 


The Mount Hope Bridge Is 6,130 Ft. Long with a Main Span of 1,200 Ft. and Cost $4,250,000 


N Oct. 24, 1929, with historical 

pageants and other gala cere- 
monies, there was celebrated the open- 
ing of the Mount Hope Bridge, over 
Narragansett Bay, between Providence 
and Newport, R. I. This is the largest 
bridge in New England, built “to take 
the island out of Rhode Island.” With 
the enthusiastic support of the finan- 
ciers, every effort was made in the 
designing and building of the structure 
to make it “The Bridge Beautiful.” 
These efforts were crowned with suc- 
cess when, on June 10, 1930, the com- 
mittee of the American Institute of 
Steel Construction awarded the first 
prize to the Mount Hope Bridge, as 
being the most artistic steel bridge 
completed during the year 1929. 

The Mount Hope Bridge, built at a 
cost of $4,250,000 to provide the short- 
est direct highway connection between 
Providence and Newport, is one of the 
most notable engineering structures in 


New England and has one of the long- 
est spans in the world. The total 
length of the bridge is 6,130 ft.; the 
main span is 1,200 ft. long and 137 ft. 
in clear height above the water; and 
the main towers are 325 ft. high above 
the waters of Narragansett Bay. 

The structure is of the wire cable 
suspension type, with graceful steel 
viaduct approaches on concrete piers. 
The main piers and the massive an- 
chorage are faced with granite, and all 
the concrete work is finished with ar- 
chitectural paneling. Special attention 
has been given to the artistic design of 
the entire bridge and its approaches. 
Landscape and gardening treatment 
have been given to the bridge property 
at both ends, so as to enhance the dis- 
tinguishing attractiveness of this 
crossing. 

Construction of the bridge was com- 
menced at the beginning of 1928 and 
record-breaking progress was achieved. 


The entire construction was completed 
in 22 months. The foundation men and 
steel erectors worked night and day in 
order to keep up with the record-break- 
ing pace they had set themselves. The 
field organization employed on this 
work amounted to nearly 300 men. 
Fifty per cent of the work, including 
the most difficult foundation operations, 
was completed in less than one-third of 
the contract time. 

The wire of the cables is approxi- 
mately the thickness of a lead pencil, 
and each cable consists of 2,450 of 
these wires, laid parallel, to make up 
the circular section of 11 in. diameter. 
The two cables alone weigh 700 tons, 
containing 14 million feet of wire 

The Mount Hope Bridge contains the 
longest steel girders that have ever 
been fabricated, erected and transport- 
ed. These are 150 ft. long and are used 
for one of the viaduct spans at each 
anchorage. 





View of the Mount Hope Bridge, a 6,130 Ft. Long, $4,250,000 Structure, Spanning Narragansett Bay Between Providence and Newport, R. I. 
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The central span of the Mount Hope 
Bridge is 1,200 ft. between towers. This 
is longer than the spans of the Hell 
Gate Arch Bridge and the Queensboro 
Bridge at New York, and is exceeded 
by only seven bridges in the entire 
world. The total weight of steel in the 
Mount Hope Bridge is over 8,000 tons. 

The anchorage at each shore is a 
huge mass of concrete and granite en- 
casing the anchorage steelwork. The 
Bristol anchorage weighs 18,000 tons. 
The concrete mass of the Bristol an- 
chorage is below ground. The Bristol 
anchorage excavation into which the 
concrete was poured required the blast- 
ing and removal of 5,000 tons of bed- 
rock granite. The Portsmouth anchor- 
age is even more massive, weighing 
27,000 tons. 

The material employed for the cables 
of the Mount Hope Bridge is ordinary 
cold-drawn wire. The structure is pro- 
portioned and designed to carry safely 
the maximum conceivable highway load- 
ing—three lines of 20-ton trucks, close- 


ROADS AND STREETS 


ly spaced, extending over the full 
length of the structure from end to end. 

The Mount Hope Bridge is a high- 
way bridge, carrying automobiles and 
other vehicular traffic, also pedestrians. 
A complete system of ornamental 
lighting has been installed on the 
bridge and its approaches. 

A most highly perfected system of 
toll-collection has been provided, per- 
mitting the simultaneous expeditious 
handling of four lines of vehicular traf- 
fic. Electro-mechanical devices for au- 
tomatically recording the passage of 
every vehicle are one of the features 
of the toll-collecting system. 

The bridge was designed by Robin- 
son & Steinman, the consulting engi- 
neers of New New York City, who 
were also engineers on the construc- 
tion. T. E. Blake collaborated on the 
architectural features including the ap- 
proaches and toll house. The general 
contract was let by the Mount Hope 
Bridge Company, owners, to the Mc- 
Clintic-Marshall Company. 





Proposes New Tax Formulas for 
Adjusting Motor Vehicle Rates 


HEN you paid your last motor 

vehicle registration fees, did you 
stop to consider whether the amount 
was an equitable proportion of the 
total of taxes you paid for the use of 
the highways? 

Charles F. Marvin, Jr., mechanical 
engineer of the U. S. Bureau of Stand- 
ards, has worked out a simple method 
of distributing equitably the total mo- 
tor-vehicle tax levy as determined by 
the State. Mr. Marvin’s method ap- 
portions among the various classes of 
vehicles and among the units within a 
class tax payments corresponding as 
nearly as possible to the amount and 
character of the use of the public 
streets and highways by each vehicle. 
His system also includes a workable 
basis for levying fuel tax and registra- 
tion fees. Results of his investigations 
are printed in the May issue of “Public 
Roads,” the official research magazine 
of the Bureau of Public Roads, U. S. 
Department of Agriculture. 


Mr. Marvin uses three formulas in 
which he substitutes certain values 
which have been arrived at after care- 
ful investigation of relative costs to 
the State resulting from operation of 
average vehicles of different gross 
weights and which allow for the rela- 
tive economic and social desirability of 
the different weights of vehicles as 
units of transportation. The first 
formula is for the total of motor ve- 
hicle tax payments. Subtraction of the 
annual proceeds of the fuel tax gives 
the amount to be collected in registra- 
tion fees. 

The total tax on a vehicle, he holds, 
should depend on three major factors 
entering into the use of the highways 





—the weight imposed upon the road 
surface by the vehicle and its load, the 
number of miles it travels during the 
taxable period, and the type of tire 
with which the vehicle is equipped. So 
important in the matter of taxation is 
the gross weight of the loaded vehicle 
that it is a primary factor in Mr. Mar- 
vin’s formulas. His formulas provide 
a gradual and consistent variation in 
tax throughout the whole range of 
gross weights. 

As the actual gross weight of a ve- 
hicle varies with the number of pas- 
sengers or the quantity of goods 
carried and also depends on the char- 
acter of the equipment and the amount 
of fuel, oil and water in the tanks, it 
is necessary for the state to designate 
what the taxable gross weight of any 
given vehicle will be. 

To distribute taxes fairly not only 
according to gross weight but also ac- 
cording to miles traveled, it is most 
equitable, Mr. Marvin believes, to cok 
lect as much of the tax as is reasonable 
in the form of a fuel tax. 

Solid tires are considered more de- 
structive to roads than pneumatics on 
a similar vehicle. Consequently, a 
somewhat higher tax for solid tires is 
justified, Mr. Marvin believes. These 
tires have little effect on fuel consump- 
tion and the difference must be made 
up in the registration fees. For regis- 
tration fees he considers most equitable 
a formula which gives a gradually in- 
creasing difference in tax for the heav- 
ier vehicles, and suggests a higher 
value for the algebraic expression rep- 
resenting solid tires than for pneu- 
matics. 

According to the registration fee 
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formula, the equation determines small 
fees for light cars, which are taxed 
equitably by the fuel tax alone, and is 
chiefly effective for the heavier trucks 
and busses, for which the fuel tax is 
inadequate. 

Mr. Marvin’s method of tax distribu- 
tion permits a wide range of tax sched- 
ules to take care of the various classes 
of vehicles and is readily adaptable to 
the requirements of any state. The 
formulas may be modified to suit 
changing conditions, and without alter- 
ation of the basic method of rating ve- 
hicles or the system of collecting fees. 
He believes that for some years to 
come, the three factors—weight, miles 
traveled, and tire type—may be used 
as the basis for rating all vehicles and 
for determining fees in all States. 
However, it will not be reasonable to 
use the same amounts or ranges of 
fees everywhere and for all time. Costs 
of highway construction, the types of 
road, and the total mileages of roads, 
vary from state to state and from time 
to time. 

In working out the formulas, Mr. 
Marvin has acted on the theory that an 
equitable tax system is one that will 
distribute the cost among the different 
vehicles in such a manner that each 
vehicle is assessed according to the 
justification for taxing. He believes 
the greatest justification for taxing is 
to defray the expenses incurred by 
the State as the result of the operation 
of motor vehicles. The first approxi- 
mation to an equitable system, he as- 
sumes, would be one which would tax 
each vehicle in proportion as that ve- 
hicle is responsible for these expenses. 

Taxes should also be imposed, Mr. 
Marvin says, so that they will penalize, 
wherever possible, those vehicles which 
are inefficient in their use of the high- 
ways of the nation’s fuel resources. 
Each state must determine for itself 
how much it wishes to spend on high- 
ways and what percentage of this 
amount should be financed by motor 
vehicle taxes. 


The fuel tax possesses several ad- 
vantages over registration fees, chief 
of which is that it automatically taxes 
a vehicle directly in proportion to the 
number of miles traveled. It brings 
more revenue per mile from the heavy 
truck than it does from the light pas- 
senger car, and taxes the fully loaded 
vehicle more than the empty one. The 
vehicle that is overweight, overpow- 
ered, and which has an inefficient engine 
and improperly adjusted carburetor, or 
excessive friction in any of its parts, 
pays a higher tax per mile than the 
well-designed and well-cared-for ve- 
hicle of the same capacity. 

——_ 

Canada to Spend $87,000,000 on 
Roads.—More than $87,000,000 is being 
spent during 1930 on highway construc- 
tion and maintenance by the provincia! 
and local governments, with the largest 
outlay in the Prairie Provinces. 
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WICE each year the Institution of 
Highway Engineers of Great 
Britain holds a highway engineering 
examination for those wishing to be- 
come members of the Institution. The 
examination is of two days’ duration, 
one day upon test papers, and the 
other upon practical work, which may 
be based upon any subject in a syl- 
labus. The successful candidates are 
awarded the viarumur on parchment, 
under the seal of the council of the 
Institution, and their names are pub- 
lished in the “London Gazettee” and 
the principal British technical journals. 
As members of the Institution fill the 
higher positions in the highway engi- 
neering field in Great Britain the exam- 
ination may be of interest to American 
engineers in showing the requirements 
considered necessary to fill these posi- 
tions. 
The Syllabus.—The syllabus upon 
which the examination is based con- 
tains the following sections: 


Section A—Surveying and levelling of high- 
ways and bridges, setting out of culverts, roads, 
bridges, corners and curves, super-elevation, 
surveying and levelling for land drainage, set- 
ting out lines and levels for surface-water 
drains. 

Section B—Bridges, culverts and retaining 
walls, masonry, girder and reinforced concrete 
bridges, design, loading, testing, and mainte- 
nance. Design and construction of retaining 
walls. Temporary bridges. Geological aspect 
of clays and subsoils, sand, gravel and flint, 
granite and limestone quarries, working of the 
same, transport, machinery, and appliances. 
Tunneling, boring and blasting. 

Section C—Excavations. Foundations. Road 
surfacings and maintenance. Asphalt. Bitu- 
men. Natural asphalt. Asphaltic oils. Distil- 
lation. Consistency. Fluxing. Rock asphalt. 
Asphalt powders. Mastic asphalts, mixing and 
laying. Asphalt macadam. Sands. Fillers. 
Mixing, laying and rolling. One, two and three 
course work. Slipperiness. Clinker asphalt. 
Bituminous macadam. Testing of asphaltic and 
bituminous materials. 


Section D—Wood block, granite and concrete 
roads. Laying out. Foundations. Expansion 
joints. Asphalt, rubber, brick and concrete 
block pavings and laying. Pitch, tar and bitu- 
minous grouted limestone, gritstone, flints, gran- 
ite, slag and clinker pavings, and maintenance. 
Water-bound and ssilica-bound and cement- 
bound rural surfacings. Road rollers and their 
application, running and maintenance. Con- 
crete, macadam mixers, machinery, asphalt heat- 
ers and mixers. 

Section E—Pneumatic and electric roadbreak- 
ing machinery and drills, excavators, borers, 
and all classes of machinery and vehicles used 
in highway engineering. ‘ocotpaths, crossings, 
refuges, signs and signposts, road classification, 
zoning, traffic census. Estimating and specifica- 
tions, contracts, works supervision. Bookkeep- 
ing, accounts, reports, costing and storekeeping, 
etc. Draughtsmanship. Maps, plans, sections, 
elevations, graphs, charts. 

Section F—Building construction with rela- 
tion to temporary and permanent depot build- 
ings, structures, and workshops, storesheds, etc 
Photography and photographic surveying, sta- 
tionary and aerial. Highway law, including 
Private Street Works Act, 1892, Buildings in 
Streets Act, 1888, sections of Public Health 
and Housing Acts, having relation to highways, 
and their administration, depending upon center 
of examination, and Acts operative. 

Section G—Town planning with relation to 
highway engineering. Such parts of sewarage 


that are superficial and relate to highways, etc. 
Cleansing, scavenging, snow-clearing, tree fell- 
ing and planting, roadside waste and roadside 
depots and their maintenance. All other sub- 
jects applicable to Highway Engineering. 


Practical Questions.—The Examining 
Board of the Institution does not strict- 
ly follow examination procedure of 
other municipal and engineering exam- 
ination authorities, and candidates are 
expected to pay special attention to the 
practical side of the examination, as 
the examiners may give candidates 
some of the following: 


(a)—Concrete mixer, materials, and gang of 
men, and the candidate will be required to 
organize and set to work such unit, in such 
manner that maximum output and efficiency is 
attained. 

(b)—Gang of men, plant, and tools necessary 
to the construction of a reinforced concrete 
road to a plan supplied to the candidate, who 
will be required to lay out work, organize the 
gang to lay and screed the material received 
from (a). 

(c)—Bitumen and asphalt mixers, men and 
tools, etc., will be placed at the disposal of 
candidate, who will organize the work of laying 
a 2-in. asphalt carpeting, as a further progres- 
sion of (b). 

(d)—Kerbing and foot path materials, and 
workmen, tools, etc., are supplied to the candi- 
date, who will set out work to a plan. 

(e)—Tar-spraying machines, men, materials 
will be supplied to the candidate who will or- 
ganize and direct the work in hand. 

(f) rtain repairs are to be done to a 
bridge, to a plan, and candidate is supplied 
with men and materials, and he is then re- 
a to organize and efficiently commence the 
work. 

(g)—Following a recent gale, a large tree has 
fallen across the main road, candidate is given 
men and plant at his own request, and he is 
required to show how he would set the men to 
work and remove the obstacle with speed and 
greatest efficiency 

(h)—-Candidate’ is provided with assistants 
and instruments, and he is required to survey a 
typical stretch of roadway, after which (later) 
he is required to plot and draft a plan, with a 
longitudinal levelling, with four cross-sections. 

(i)—A quantity of materials have arrived at 
the station or depot, the foreman having put 
aside samples and the candidate is required to 
accept delivery or otherwise, in accordance with 
a simple specification which will be handed to 
him, after he has defined the different classes of 
material examined upon. 

(j)—Men, roller, plant and surfacing mate- 
rials are provided, and the candidate must com- 
mence the work in efficient manner. 

(k)—Men have been at work for one day up- 
on certain classes of work, such as ditching and 
surface water draining, siding or skirting, pot- 
hole patching, road scavenging, and other works 

ghway maintenance, and candidate is re- 
quired to determine between good and bad 
workmanship 

(1) Candidates will be taken into the draw- 
ing office and given different tasks typically of 
every day occurrence in a highway engineer's 
drawing office, and the examiners will adjudi- 
cate upon the manner such work is commenced, 
and upon the progress made in the time en- 
gaged upon the work given. 

(m)—Certain main road corners require super- 
elevation and the candidate is provided with es- 
sentials, and instructed to lay out the requisite 
work necessary to attain the above. 

(n)—Candidate is given plan of certain roads, 
and required to submit a report upon building 
lines and other information for the joint town 
planning authority. 


Examination Test Questions.—The 
last examination was held on June 20, 
1930. The test questions asked at that 
time were as follows: 


Section A. Test Questions 

(1) Describe with sketches, how you would 
proceed to peg out the levels of a new road, 
which is 30 feet wide, has a gradient of 1 
in 9, and is curved to a radius of 700 feet. 

(2) A roadway is horizontal, adjacent land 
on each side is higher except on one side, 
near to the center of the section where a sewer 
crosses the roadway. The section is 500 feet 
long, and you are required to fix gullies at 
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intervals, and drain the section into the sewer. 
How would you proceed to do this? 

(3) Describe the dummy level, and how you 
would proceed to test its accuracy, and adjust 
the same for ascertained errors. 

(4) A bye-pass new road is to be constructed, 
and part of such must pass through a hill, 
which necessitates tunnelling for about 340 
feet, such being curved to a radius of 500 feet. 
As both ends of the section are practicaliy 
level, how would you survey, and set out lines 
requisite to proper formation and ultimate effi- 
cient drainage of the tunnel? 

(5) Describe the theodolite, and tacheometer 
as applied to the survey of highways and set- 
ting out of bridges. 

(6) Give a specimen page of (a) simple road 
survey (b) levelling of such survey, and by 
means of graphic sketches show how you would 
commence to plot plan and section from the 
specimens. 

All the above questions may be attempted, 
but candidates must attempt at least three ques- 
tions, and the marks awarded will be based 
upon the three best answers, and 60 per cent 
of maximum marks, will achieve a pass in 
this section. 

Section B 

(1) There is a slight subsidence near the. 
haunches of a brick bridge, of approximately 
30 feet span and 16 feet width, state what pro- 
cedure you would adopt in testing such bridge. 

(2) Design a retaining wall, in light loamy 
soil, in a 20 foot cutting, where the original 
gradient was 1 in 6. ; 

(3) State the procedure you would adopt, 
and what essentials would guide you in the. 
establishment of a flint and gravel pit. 

(4) A tunnel is to be cut for an underground 
roadway, approximately 90 feet below the sur- 
face, 16 feet wide, flat bottom, circular sides 
and roof, state how you would commence the 
work of driving a tunnel through ragstone or 
similar strata, using blasting by electrical 
detonation, pneumatic air drills, and I. C. 
haulage, etc. 

(5) Several acres of land have been acquired 
for the working and production of sand and 
shingle. State what plant would be required. 
Describe and show by sketches how you would 
establish and work such plant, together with 
details of how you would introduce washing 
and crushing plant. 

(6) Bank (A) is 26 feet above water level. 
and bank (B) is 30 feet, and the river is 66 
feet wide. Roughly design and give the di- 
mensions of principal members of a combined 
timber and steel bridge 18 feet wide, loaded 15 
cewts. per square foot. 


Section C 

(1) A roadway is to be made through the 
fen district, the bearing capacity of the soil 
being 25 cwts. per square foot. Describe and 
show by a cross-section how you would con- 
struct an 18 foot Main Trunk Road under such 
conditions. 

(2) What is asphalt, describe how it is made, 
laid and maintained. How is asphalt tested, 
and what machinery and plant would you re- 
quire for its manufacture and laying? 

(3) What in your opinion is the best means 
to obviate slipperiness in asphaltic surfacings? 
Give costs and data. 

(4) What is bituminous macadam? How is 
it made and laid? Give a condensed specifica- 
tion applicable to such work. 

(5) Describe how you would organize plant 
and manual labor for the efficient tar spraying 
of a Class A main road. Briefly sketch and 
describe a mechanical tar-sprayer. 

(6) What is bitumen? Tar? Pitch? How 
would you test these materials? 

What grade of bitumen would you use for 
grouting of patches in waterbound roads, and 
tarmacadam surfaces, granite setts, etc. 

All questions may be attempted, but not less 
than three. Marks will be allotted upon the 
three best answers given, and 60 per cent of 
maximum marks awardable will achieve a pass. 


Section D 
ei = Describe and give a sketch of a modern 
block surfacing and how such is main- 
tained. Give an estimate of cost. 

(2) Describe how you would design and con- 
struct a reinforced concrete main road about 
30 feet wide, showing particularly how you 
would organize your men and plant to attain 
the highest output and efficiency. 

(3) Describe how you would construct a tar 
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grouted flint road, and give data of costs of 
the various items of the same. 

(4) Describe and give costs of a cement- 
bound granite roadway. For what particular 
class of traffic is such a road suitable? In 
what particular manner would you maintain 
such a road? 

(5) Describe a modern road roller, its mainte- 
nance and running costs. To what other uses 
can a road roller be efficiently put? 

(6) Describe a concrete mixer, a tar-macadam 
mixer, an asphalt mixer and state what special 
precautions are necessary in order to obtain a 
satisfactory product. 

(7) Design a screed for laying concrete with 
a cross-fall of one in forty. Describe how you 
would tamp the concrete to a finished surface, 
and harden such surface. 

(8) What is an expansion joint, and where 
is such used? Describe by what means you 
would provide such joints. What expansion 
joint would you use with wood block surfacing? 

All the questions may be attempted, but at 
least four must be answered. The marks will 
pe allotted to the four best answers, and 60 
per cent of awardable marks will achieve a pass. 


Section E 


(1) Describe an efficient unit of either pneu- 
matic or electrical road breaking plant, and 
lefine how you would organize your men to 
achieve a maximum output. 

(2) Describe any form of mechanical exca- 
vator for excavating earth for roadmaking, and 
describe any tool which will bore holes effi- 
ciently for erection of concrete or other fencing. 

(3) Describe how you would organize a traffic 
census in a town where five main roads emanate 
from the same. Sketch a typical census sheet 
applicable to such work. 

(4) Describe the principle of any form of 
electrical traffic controller, and its initial cost 
and maintenance. 

(5) A roadway is to be surfaced with 3 in. 
of tarred slag, sealed with tar and dusted with 
slag dust. Give a specification, quantities and 
estimate, and state how you would organize 
your haulage, plant and men for efficient execu- 
tion of same. 

(6) What books are necessary in highway ac- 
counts and costing, and store keeping? State 
what procedure you would adopt in order to 
obviate inaccuracy in returns and costs. 


Section F 

(1) What is photographic surveying, and how 
is such applied? When would you obtain the 
best advantages of an aerial survey? Give the 
limitations of photographic surveying as applied 
to highway engineering, and town planning. 

(2) Give a sketch of a model depot of a high- 
way department, and enumerate the machines 
and plant that you would install for an area 
containing 200 miles of main road, and 400 
miles of district roads. 

(3) What is “misfeasance”? What pointers 
would you give to your staff and workmen, to 
obviate any action at law for negligence? 
What action would you take where a timber 
convoy cuts up the highway, and you have rea- 
son to think that the tractor does not conform 
with statutory requirements? 

(4) Describe the Road Improvement Act 1925. 
How would you proceed to establish building 
lines adjacent to main roadways? Describe the 
necessary statutory procedure. 

(5) Road surfacing and lengthy highway 
works are to be done at an isolated district. 
State what temporary erections and accommo- 
dation is necessary for plant and workmen, 
cement, etc. 

(6) The excavated material from a cutting 
has to be transported over a main road to a 
valley to form an embankment. Sketch and 
describe how you would efficiently achieve this. 

In each of the above sections E and F, all 
questions may be answered, but at least three 
questions in each section must be attempted. 
Upon the three best answers the marks will be 
allotted, and 60 per cent of the maximum 
awardable marks will constitute a successful 
pass in each section. 


Section G 

(1) In what manner will highway engineer- 
ing affect town planning? Give a typical cross- 
section of an arterial roadway that is usually 
constructed in relation with a town planning 
scheme. 

(2) Give sketch and describe the road drain- 
age of a main road from the gully grate to 
the sewer. Describe and sketch a manhole 
capable of withstanding main road traffic. 

(3) Describe how you would efficiently scav- 
enge and cleanse the roadways and streets of 
(a) a large city, (b) a small urban authority, 
and (c) a parish. 

(4) A heavy snowstorm has blocked up the 
main and district roads and traffic is held up. 
Describe what plant and labor you will require, 
and what method you would adopt, and how you 
would organize your plant and men, to efficiently 
clear the roads in question. 
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(5) Describe how you would fell and remove 
different classes of trees on each side of a 
main road where widening is projected. State 
what trees you would plant upon the margins of 
a main arterial road, keeping in mind the cost 
of maintenance. 

(6) What in your opinion is the best means 
of laying down white traffic direction lines 
and signs, and their maintenance. 


_ 


To Eliminate Loose Credit 
Practices in Construc- 
tion Industry 


Presenting a united front for an in- 
tensive nationwide campaign to elimi- 
nate loose credit practices throughout 
the building construction industry, the 
Associated General Contractors of 
America, the National Builders’ Supply 
Association and eight nationally organ- 
ized trade groups of subcontractors 
have joined hands to launch the Allied 
Building Construction Industries for co- 
operative utilization of both selling and 
buying power in the enforcement of 
standard credit policies. 

Meeting last month at Cleveland, rep- 
resentatives of the various groups 
agreed upon the necessity of intensify- 
ing and coordinating efforts in promot- 
ing and launching credit bureaus in 
every city of the nation, and ways and 
means to create a sound, permanent 
credit structure within the industry 
were laid. 

A detailed standard program for pro- 
motion and operation of the credit 
bureaus is to be worked out by a com- 
mittee composed of Edward J. Harding, 
assistant general manager of the Asso- 
ciated General Contractors of America; 
Frank Dunning, of Cleveland, repre- 
senting the National Builders’ Supply 
Association, and Edward McDonnell, of 
Detroit, representing the Contracting 
Plasterers’ International Association. 

Mr. Harding explained that the basic 
principles underlying the credit stabili- 
zation movement which will guide his 
committee in the drawing up of pro- 
grams for standard procedure, are the 
same as those now being successfully 
applied in Detroit, Memphis, Los An- 
geles, Milwaukee and other cities, with 
the additional feature of having the 
Bureau of Contract Information, Inc., 
Washington, act as the national clear- 
ing house for delinquent account and 
interchange information. 


Features of the plan, Mr. Harding 
said, are the establishment of agreed 
upon standard credit terms, including 
an automatic credit cut off date, by 
joint groups of buyers and sellers con- 
cerned with each trade group in a city; 
the organization of a central credit 
bureau in each city under the joint 
control of the various groups partici- 
pating in the movement; the collection 
of reports on all delinquent accounts 
from the various selling groups; the 
issuance of a monthly statement show- 
ing the consolidated reports of delin- 
quent accounts as gathered; the coop- 
erative support of the standard terms 
by both buying and selling groups; and 
the submission of copies of each 
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monthly delinquent account report to 
the Bureau of Contract Information, 

Inc., at Washington, for subsequent re- 

Sane on a national interchange 
asis. 


Among the important details yet to 
be worked out, Mr. Harding stated, 
are the matters of financing and of 
training the needed promotional exec- 
utives. One proposal being considered 
contemplates the creation of a joint 
treasury to finance the initial promo- 
tional expense, which would be repaid 
to the national joint revolving fund 
when once the local association was 
launched and self-supporting, he 
explained. 


In addition to the Associated General 
Contractors and the National Builders’ 
Supply Association, those participating 
in the movement are the National As- 
sociation of Building Trades Employ- 
ers, Mason Contractors’ Association of 
the United States and Canada, Con- 
tracting Plasterers’ International As- 
sociation, Tile and Mantel Contractors’ 
Association, National Association of 
Sheet Metal Contractors, United Roof- 
ing Contractors of America, Heating 
and Piping Contractors’ National Asso- 
ciation and the International Society of 
Master Painters and Decorators. 


—_— 
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Highway Transport Library 
Organized 


Announcement of the organization 
of a library on highway transport has 
been made by Thomas H. MacDonald, 
chairman of the Highway Education 
Board and chief of the United States 
Bureau of Public Roads. The library 
will be for the use of engineers, econ- 
omists and others interested in high- 
way transportation and related ques- 
tions. 


There are few such libraries and the 
establishment of one in Washington 
will be useful to persons in the United 
States and will also be of great value 
to visitors from Latin American and 
other countries, who will have an op- 
portunity of gaining access to the 
latest works on the various phases of 
highway transport. Not only books, 
but magazines, brochures and pam- 
phlets will be available. 


A special feature of the library will 
be the Latin American section, where 
books and magazines in both Spanish 
and Portuguese will be at the disposal 
of visitors from Central and South 
America. Work in building up this 
section of the library has been going 
on for some time preliminary to the 
actual organization of the library, it 
was announced, and thus this depart- 
ment will be well organized from the 
start. 

The library will be open to all per- 
sons desiring te make use of its facil- 
ities. 
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Improving Conditions in Highway Construction 


Prequalification of Contractors—Eradication of the Incompetent and Inadequately Financed—Better 
Bonding Practices—and Better Engineering Designs 


OU have asked me this question: 

What constructive steps have been 
taken to improve conditions in the pro- 
duction of public works, with particu- 
lar reference to the production of 
highways? 

The apparent attitude of the public, 
so far as I have been able to under- 
stand it in years of public service, is 
to demand contractors and engineers 
who can satisfactorily complete public 
works contracts, within the specified 
period and at reasonable prices. We 
approach neither of these two desirable 
ends by talking in a general way and so 
I will confine my remarks to a few 
specific propositions. 

A Billion Dollar Expenditure.—In 
the years of Federal Aid since I have 
been connected with the Bureau of 
Public Roads, we have had something 
over 18,000 projects, involving more 
than that number of separate contracts. 
Practically all of these contracts have 
been satisfactorily completed. There 
have been very few, proportionately, 
that were not satisfactorily completed 
in the end. We have paid out over 
$800,000,000 for Federal Aid highways 
and bridges through the States; more 
than $68,000,000 for forest highways; 
and $11,000,000 for National Park high- 
ways, through the organization of the 
Bureau. With an expenditure totaling 
nearly a billion dollars, we feel that we 
know something about contractors and 
their methods. It is a pleasure to be 
able to say there prevails throughout 
our organization an appreciation of the 
work and of the service that the con- 
tractors have given to the production of 
public roads in the United States; and 
further, without the hearty coopera- 
tion, loyalty, and spirit of public serv- 
ice that the contracting industry has 
put into this business, we would not 
have been able to make the progress 
that we have. 

So that on the whole, my message 
is one of gratification and congratula- 
tion to the contracting industry, in- 
cluding both the material and the 
equipment men, as we all have a great 
appreciation for the remarkable de- 
velopment of modern construction 
equipment which has taken place. 


The Causes of Unsatisfactory Prog- 
ress on Contracts.—We receive each 
month from our districts, which cover 
all of the United States, a statement as 
to Federal Aid projects which are un- 
satisfactory—on which progress has 
not been such as to complete within 
the time limit. For the present fiscal 
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year, the cumulative reports show that 
the reasons for unsatisfactory progress, 
as detailed by our engineers in the field, 
have been: 


ET IRS a. ncspcsitenitinctanainsencitemgeianiitigtts 
Materials 
Inadequate equipment 
Financial 
Management 








Construction difficulties . 
Cause not sta 
Preliminary difficulties ... 
SS 

As you see over 75 per cent of the 
reported reasons for unsatisfactory 
progress revolve around the two items 
of management and weather. One of 
these can be largely controlled, while 
no contractor can entirely eliminate 
some of the weather vicissitudes. In 
approaching the question, this report 
in summary perhaps does not abso- 
lutely accurately detail the real reasons 
for delay in completion of work, but 
we regard it as reliably indicative. 

There are two or three different lines 
of endeavor we have been promoting 
which we feel are directed toward the 
elimination of some of the difficulties 
of management, and may extend to ob- 
viate some of the slowing down due to 
the weather causes. I refer, first of 
all, to this matter of prequalification 
of bidders. 

The Competition. of Efficiency.—As 
one of our engineers suggested, the 
right to bid on public works seems to 
be a matter that the public feels is 
an inherent right of citizenship, along 
with the right to vote; and that any 
public official who dares to take the 
stand that a contractor ought to be 
reasonably qualified to perform before 
he bids upon a contract, large or small, 
is in some way entering into an in- 
trigue to stifle competition. There can 
be no competition of inefficiency and 
efficiency, or between inefficiencies, that 
is helpful to the public. The only com- 
petition that can be helpful to the pub- 
lic is the competition of efficiency. And 
in the forest road work, and in the 
National Park road work we have for 
three years prequalified the contrac- 
tors. The details have been well re- 
ported at other meetings, and I do not 
intend to go into the subject at any 
length. But I give you the results of 
the last two years. 


Prequalifications of Contractors.—In 
1928, we had 193 applications for pre- 
qualification blanks; and from that 
number qualified 189. The truly whole- 
some effect of this qualification of bid- 
ders seems to be that the man who is 
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not financially qualified or properly 
equipped to conduct a contract comes 
to that realization when he quietly faces 
one of the prequalification blanks be- 
fore he has put in a low bid. In the 
old days, as you know, the awakening 
came sometimes after making the low 
bid. Neither he nor the public official 
knew what to do about it, because after 
a low bid is once recorded in the min- 
utes of the public body and repeated 
in the press, the public looks upon it 
as a nice juicy plum just within reach. 
If the public official takes it away by 
saying, “This man can’t do the work 
at these prices—can’t possibly do the 
work at these prices,” the public mind 
at once is turned questioningly toward 
his veracity. So the public official in 
self protection hesitates. to turn down 
the low bidder. Consequently, he is in 
a much better position if he never re- 
ceives an unreasonably low bid than to 
have it entered on the record. There 
will always be those who feel, “Well, 
maybe we could have gotten satisfac- 
tory work at those prices,” regardless 
of their impossibility. 

So the important point to prequali- 
fication is that the man who would bid 
upon work faces the issue of responsi- 
bility before, and not after he has put 
in his bid. This seems to be all of the 
limitation of competition that is in- 
volved. In 1929 we had 276 applica- 
tions for blanks, and qualified 262. In 
other words, in two years, only 18 ap- 
plications for prequalification were 
turned down; which was less than 4 
per cent of the total number who 
applied. 

With this record, I believe no one 
can truthfully say that prequalification 
limits competition. As I remarked be- 
fore, there can be no competition that 
is of advantage to the public when in- 
efficiency with inadequate equipment 
and inadequate financial resources is 
placed in competition with efficiency, 
adequate equipment and financial re- 
sponsibility. The public would never 
benefit from competition of inefficiency 
with efficiency and the awarding of 
work to the inefficient contractor rather 
than the contractor who can and does 
satisfactorily perform his undertaking. 


After prequalifying contractors, we 
received in 1928, 470 bids—1929, 393 
bids. The average number of bidders 
at each letting in 1928, was 4.7, and in 
1929, 5.4. In other words, five contrac- 
tors bid for each job in each of the two 
years. There was only one default in 
each of the two years. In 1926, the 
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first year preceding prequalification, we 
had six defaults. It seems to me that 
on the basis of the facts as I have 
given them, we need no other argu- 
ments for prequalification. We have 
also pretty well exploded, with the pre- 
qualification experience, the idea that 
any contractor who can furnish a bond 
is a properly equipped contractor. 

Contractors’ Bonds.—In common with 
many other public officials, I had 
reached the point several years ago of 
doubting whether we ought to continue 
to demand contractors’ bonds. That is, 
we had come to the point where we 
were about ready to break away from 
the old established idea that the public 
should be protected by surety bonds, 
and to set up some other form of pro- 
tection that would be less abused. 
There are today some conditions which 
are to be eliminated. May I say to 
you contractors assembled, that no 
contractor taking a Federal Aid con- 
tract has to take a bond from any par- 
ticular company in any state in the 
Union. We occasionally get informa- 
tion that agents of bonding companies 
are trying to control contracts. They 
cannot control Federal Aid contracts in 
that way—if we know it. And I be- 
lieve that the contractors ought to have 
enough back-bone to pass the informa- 
tion along to us if any attempts of 
this kind are made. 

The best movement that has taken 
place to reinstate contractors’ bonds to 
a favorable position in the minds of 
public officials is the establishment of 
the Bureau of Contract Information, 
under the general auspices of the As- 
sociated General Contractors. We will 
make progress by getting the facts, by 
the work that will be done through this 
bureau, and I am very much pleased 
with the support that this work is re- 
ceiving from those who are in the posi- 
tion to give contract information in 
detail. 


It seems to me that with the facts 
which are collected and made available 
through this bureau to the public official 
and others entitled to them, we will 
eliminate the inefficient contractor to a 
considerable extent and will help to 
stop some of the practices which very 
nearly destroyed public faith in con- 
tractors’ bonds themselves. As I say, 
there are still some spots to be cleared 
up in that field, and I only hope that 
the contractors will, through their own 
bureau and in other ways, help to weed 
out practices that are bad. 


For example, we have a suit pending 
against us right now, brought by a 
bonding company on some work con- 
ducted by the Bureau of Public Roads 
in the days before pre-qualification. It 
was in the days when every contractor 
who could get a bond was a qualified 
contractor. We didn’t want the con- 
tractor—he was not a real contractor, 
he had neither the equipment nor the 
financial backing to support the job. He 
was able to induce a poor fellow to go 
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into partnership with him and supply 
some financial backing, and had a bond 
written by the company which is now 
suing the government, through an 
agent whom it had expressly forbidden 
to write the bond. So, the bonding 
company, through the act of the agent, 
gave itself a contractor that it did not 
want, and gave the Bureau of Public 
Roads a contractor that we did not 
want. Nobody was pleased, unless it 
was the agent who got the commission 
on the bond, and as far as I know, he 
is the only one who made any money 
out of the deal. 

And so, when I speak of bonding 
practices, I am not speaking of prac- 
tices which may be ordered by the 
bonding companies themselves. There 
are bad practices which grow out of a 
failure to control the agents. The 
companies who issue bonds are respon- 
sible for their agents and must bring 
them under control. While there is no 
criticism of agents who earnestly pur- 
sue the business of writing bonds, we 
do not want these same agents engag- 
ing in the contracting field in attempts 
at political manipulations or otherwise 
blocking public officials in their efforts 
to conduct public lettings in a clean cut 
and wholly fair manner. 

Construction Management Studies.— 
In the setting up of the management 
studies being conducted under Mr. 
Allen of the Bureau of Public Roads 
we have taken a step that will be help- 
ful in establishing better relationships 
between the contractors and public of- 
ficials and their engineers. The Bureau 
established these management studies 
with the idea of training young engi- 
neers to a greater understanding of the 
difficulties of production and the ade- 
quate methods by which to produce 
work to secure a sypply of such men 
to feed our engineering organization. 
It has been a time honored custom, as 
you know, to start the engineer at the 
end of a transit and level or pulling a 
chain, or over a drafting board. We 
have rather reversed this idea, and are 
starting our young engineers in the 
field, studying in cooperation with the 
contractors and the engineers in charge 
of the work the production of each 
part of the work in relation to the 
whole. 

So we start our young engineers, 
each year, in the business of studying 
the production of roads and the con- 
tractural management. Referring back 
to these causes for inadequate progress 
on Federal aid projects, management is 
listed as bearing the burden for over 
half of the slow or unsatisfactory 
progress. 


Each year we pick out from the col- 
leges twenty or thirty young men and, 
in cooperation with contractors who 
are interested in studying their own 
organization, we place these young men 
on the job to study each operation; to 
study the equipment relative to the key 
equipment on possible production. For 
example, in concrete road production, 
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the amount of concrete that the mixer 
can produce is considered the key to 
the plant production. We estimate the 
amount of concrete that can be put 
through the mixer with efficient man- 
agement and against this measure the 
progress in all parts of the work. 

Idle Equipment.—Some of you know 
of the results but it may surprise some 
that in a very careful study of more 
than 100 concrete jobs, we found that 
the contractors’ equipment, due to 
major delays, that is, delays above 15 
minutes each, was idle 40 per cent of 
the time. This was due to major de- 
lays, and take account only of the time 
elapsing after the crew was on the job 
and equipment assembled and ready to 
work. We found further that the sec- 
ond class of delays, the minor delays, 
amounted to another 16 per cent of 
the time. So you see that today the 
bids really are necessarily based on 
somewhere around 50 per cent of the 
efficiency of the key equipment. 

This does not mean that we are able 
to get 100 per cent production; so it 
is not fair to use such figures to say 
that the contracting industry is only 50 
per cent efficient. For example, just to 
illustrate the matter of major losses 
on concrete road production. 

Causes of Delay.—Rain accounted for 
9% per cent—this is an average for 
about 100 jobs, which varied all the 
way from inefficient jobs up to jobs that 
ran 90 per cent efficient, and wet sub- 
grade 8 per cent. You see, there is 
17% per cent that probably could not 
be avoided. Lack of prepared sub- 
grade—which could be avoided, 3 per 
cent; lack of materials, which could be 
avoided, 34% per cent; moving plant 
set-up, 3% per cent; inadequate supply 
and faulty operation of hauling equip- 
ment, 3 per cent; mixer trouble, 2 per 
cent; lack of water at mixer, 2 per cent; 
loading plant trouble, 1% per cent, mis- 
cellaneous causes, 4 per cent; a total 
of 40 per cent, all exacting delays 
more than 15 minutes each in length. 
I am not going into that subject 
further. I am only giving you this as 
indicative of the policy which we are 
pursuing, of attempting to feed men 
into the engineering organization of 
the Bureau of Public Roads after a 
training on production. 


You will find through my talk that 
there has been no attempt to say that 
the engineer is perfect and the con- 
tractor is always wrong. We knew that 
while there may in some cases exist a 
feeling, sometimes on one side and 
sometimes on the other, that the other 
side is one hundred per cent wrong, 
after all the causes of difficulties are 
probably about equally divided. For 
example, until we started these man- 
agement studies, we had not appreci- 
ated—and I confess it with some 
chagrin—that we may design a road so 
that the contractor with proper equip- 
ment can produce efficiently, or we 
make it impossible for him to use his 
equipment—any given equipment, effi- 
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ciently. That is, we may design the 
cuts and fills so that the length of 
hauls so vary from day to day, that 
the number of wagons necessary to 
keep the shovel busy one day may be 
too many or too few the next. The 
contractor then is bound to compromise, 
and to have his whole equipment oper- 
ating something under its efficiency, 
due to poor design by the engineer. 

Designing for Efficiency.—We cannot 
charge such results to the contractor 
if the engineer does not design the 
work so that the contractor can, with 
any given equipment, build efficiently. 
We have a long way to go in the engi- 
neering field to design with efficient 
production in view. All of these mat- 
ters reach into important possibilities 
of reducing costs of public works pro- 
duction. Each of these—the prequali- 
fication of contractor; the eradication 
of the incompetent, inadequately sup- 
ported contractor; better bonding prac- 
tices that we are getting through the 
information supplied through the Bu- 
reau of Contract Information; the 
study by the engineers of their design 
for proper execution by the contrac- 
tor; and the bringing of men into the 
engineering field who know the con- 
tractors’ problems, sympathize with 
him, and can be helpful in solving 
them, are important advances toward 
better public service. These thoughts 
are expressed as the thoughts which 
we have with us all of the time in the 
conduct of this Federal Aid work. We 
appreciate that with the increase of 
$50,000,000 in the Federal appropria- 
tion for this year we must have the 
friendly and vigorous cooperation of 
many more contractors than we have 
had before. We hope for attractive 
prices, of course, but we want to get 
these prices attractive to the public 
through efficiency of production, and 
not through loss to the contractor, or 
by throwing the work back on the bond- 
ing companies to complete. 

Acknowledgment.—The foregoing is 
an address presented at a meeting of 
the Executive and Advisory Boards, 
Associated General Contractors of 
America. 
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Grubb Made Executive Engi- 
neer County Officials Divi- 
sion A. R. B. A. 


To efficiently carry out a great pro- 
gram of work for county roads during 
this year the American Road Builders’ 
Association announces the appointment 
of Charles E. Grubb, former county 
engineer of New Castle County, Dela- 
ware, as executive engineer of the As- 
sociation’s county highway officials’ 
division. 

The division is increasing its efforts 
toward efficient financing, planning and 
administration of highways in all coun- 
ties. The program of work among 
county highway officials this year by 
the American Road Builders’ Associa- 
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tion includes study of the question of 
financing county highways by the 
states; the elimination of unimportant 
highways and the re-location of sec- 
ondary highway routes for greater effi- 
ciency and safety; the best methods of 
construction and maintenance of low 
cost roads and bridges; the re-sur- 
facing and widening of highways which 
are inadequate for present-day traffic; 
the maintaining of earth and traffic 
bound roads. 





Charles E. Grubb, New Executive Engineer, 
A. R. B. A. 


In his new work Mr. Grubb will 
travel extensively throughout the 
United States conferring with county 
and township highway officials in re- 
gard to these problems. He will par- 
ticularly concentrate his efforts on 
states in the middle West and the Mis- 
sissippi valley, where great state-wide 
road programs are under way. 


His work during the next few months 
will be in developing a comprehensive 
program of reports from county offi- 
cials’ committtes, which will lend added 
importance to the annual meeting of 
the county officials’ division during the 
1931 convention and road show of 
the Association to be held Jan. 12-16 
in St. Louis, Mo. 


The county work in the Western 
states will have the close attention of 
Stanley Abel, district supervisor, Kern 
county, Taft, Calif., who is president 
of the county officials’ division and who 
is outstanding, nationally, for his 
knowledge of county highway affairs. 


The Road Builders’ work for better 
county road systems has the enthu- 
siastic co-operation of the Rural Letter 
Carriers’ Association and of the organ- 
izations of county highway officials in 
the various states. 


Engineer Grubb brings to his new 
position a wealth of experience gained 
in 14 years with New Castle county, 
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where he has dealt with every phase of 
urban and rural road and bridge con- 
struction and maintenance, involving 
an annual expenditure of $1,000,000. 


He is a past president of the county 
highway officials’ division which he 
now will manage; holds a B. S. and an 
honorary C. E. from the University of 
Delaware; member of the American 
Society of Civil Engineers and of 
various highway associations and com- 
mittees; secretary of the regional 
planning commission of Delaware; a 
director of the Delaware Automobile 
Association and of the Delaware Safety 
Council. 


<i 


The 6th International Road 
Congress 


Up to July 1 official delegates have 
been named by 40 nations to attend at 
Washington, D. C., Oct. 6-11, the ses- 
sions of the 6th International Road 
Congress and the exposition of road 
machinery and materials to be held by 
the American Road Builders’ Associa- 
tion, according to congress officials. 


The congress sessions will have pa- 
pers on the leading highway problems 
prepared by some of the best American 
authorities and probably will be par- 
ticipated in by President Hoover, mem-. 
bers of his cabinet and many other 
dignitaries of national and interna- 
tional importance. 





According to reservations for ex- 
hibits received up to July 1 the exposi- 
tion will give a representative picture 
of the road building industry in the 
United States, according to Charles M. 
Upham, engineer-director of the Road 
Builders’ organization, who is in charge 
of the exposition. Both in the Wash- 
ington Auditorium and the outdoor 
demonstrations, delegates will see the 
best eauipment that America produces 
for road building. 


During the entire week of the con- 
gress the exposition will be open daily, 
and the demonstrations of almost 
every type of road machinery will con- 
tinue under simulated working condi- 
tions. 


Following the formal opening of the 
exposition on Oct. 7 a luncheon will be 
tendered by the American Road Build- 
ers’ Association to all present, with 
the foreign delegations as honor guests. 

Among the far-off nations which al- 
ready have announced official participa- 
tion in the International Road Con- 
gress and Exposition are Algeria, 
Nigeria, Morocco, Indo-China, Syria and 
Lebanon. It is expected that all the 
impotant nations of the world. will be 
represented at this first world road 
congress held in the United States. 


Our federal government representa- 
tives in every foreign station are as- 
sisting in distributing news of the con- 
gress and stimulating in world-wide 
attendance among highway engineers 
and government officials. 








ETAILED maintenance on con- 

crete pavements naturally di- 
vides itself into seasonal operations; 
namely: fall, winter, spring and sum- 
mer. Let us consider the fall of the year 
first chiefly because it is during this 
time of year when most of the newly 
constructed pavement is turned over 
for maintenance. 

Work in the Fall.—The first duty is 
to seed the shoulders and right-of-way. 
In Iowa, rye is used for the first crop. 
Use plenty of seed and be sure it is 
thoroughly harrowed in. Four to six 
bushels per mile are required. The rye 
should be sown between Sept. Ist and 
Oct. 15 th. For final sodding we depend 
on volunteer seeding. Very good re- 
sults have been secured by this method. 

Other duties are to thoroughly clean 
up the right-of-way. Cut all brush and 
weeds that will cause snow to drift. 
Check all drainage structures to see 
that they are functioning properly. 
Erect snow fence wherever drifting can 
be expected. It may be of passing in- 
terest to know that Iowa used approxi- 
mately 5,000,000 ft. of snow fence on 
6,800 miles during the winter of 1929- 
1930. 

Operations in Winter.—Winter activ- 
ities are confined primarily to filling 
cracks and removing snow. Universally, 
crack filling has been carried on in a 
more or less haphazard way. The 
cracks were filled in many different 
ways. The extremes range from a 
crack filled to within % in. of the sur- 
face to one which is completely filled 
so the material extends on either side 


2 to 4 in. Frankly speaking, in the 
past no one knew why the cracks 
were filled, unless it was to admit 


something had to be done and we did 
it. Cracks have developed on the older 
pavements in every conceivable man- 
ner. On the newer designed pavements 
the number and character of the cracks 
have been governed to some extent. 
This has been accomplished by center- 
line joints, thickened edges, regularly 
spaced transverse expansion joints, 
treatment of subgrade, and the selec- 
tion of materials. The best talent 
available is still deeply concerned rela- 
tive to this phase of construction. 


Filling Cracks.—The ideal time to fill 
cracks is when they are opened the 
widest. Unfortunately this condition 
occurs when it is the hardest to handle 
hot materials. Some of the cracks are 
1 in. in width, while others are too 


small to take any material. Our 
studies along this line indicate: 
First—It is necessary to fill the 


cracks in order to preserve the pave- 
ment. 





Concrete Pavement Maintenance 


Practice of Iowa State Highway Commission 


By T. R. PERRY 


Assistant Maintenance Engineer, Iowa State Highway Commission 


Second—The cracks should be thor- 
oughly cleaned before filling. 

Third—tThe filling should be done in 
cold weather; that is, during early win- 
ter before the snow and ice come. 

Fourth—Fill the crack to within % 
in. of the top of the slab. 

Fifth—Use as little material as pos- 
sible. 

Sixth—The crack cannot be made 
waterproof. This statement perhaps 
should be explained. Suppose a crack 
% in. in width is filled, later contraction 
of the pavement increases the width to 
% in. The bond between the concrete 
and filler is broken. Ice % in. to 3 in. 
thick in extreme cases may form be- 
tween the slab and subgrade. During 
the spring thaw the ice melts and the 
water is forced through the crack. The 
writer has observed this condition as 
late as June. 

Seventh—Use a soft asphalt material 
with a penetration of 100-120 at 77°F. 
or a soft tar material with softening 
point not greater than 140°F. 

Snow Removal.—Touching lightly on 
snow removal, we believe that all snow 
should be removed from the pavement 
and the shoulders of the road. During 
times of ice, sand or cinders treated 
with calcium chloride should be spread 
lightly on the surface of the pavement 
at sharp turns and on steep grades. 
The sand or cinders reduce skidding 
while the calcium chloride softens the 
ice on the pavement and, also, pre- 
vents the stock piles from freezing. 
Do not use salt to melt the ice be- 
cause it will scale the surface of the 
pavement. Examine the surface of 
concrete walks or platforms at most 
any ice cream factory and you will see 
this effect. 

Spring maintenance consists largely 
in keeping drainage structures open; 
such as, flumes, tile intakes and small 
culverts; and filling ruts along the edge 
of the pavement. Crushed rock is the 
most desirable for this work. The 
material can be handled very rapidly 
and easily by attaching a chute to the 
rear end of the dump body on the truck 
and spreading as the truck advances. 


Summer maintenance consists of the 
following activities: mowing the right- 
of-way, marking centerline, repairing 
blow-ups, correcting settlements and 
making general repairs wherever neces- 
sary. Permit me to go into some de- 
tail concerning centerline marking, 
blow-up repairs and settlements. 

Centerline Marking.—Iowa marks a 
centerline on all concrete pavement 
once each year. Two White army re- 
connaissance trucks have been convert- 
ed into marking machines. Each 
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machine has a solid rubber tired truck 
wheel mounted on the left side of the 
truck. This wheel makes a 5% in. line. 
The paint barrels are supported on a 
frame above the level of the marking 
wheel. The paint flows by gravity to 
the wheel. Two men operate the ma- 
chine; one drives the truck while the 
other controls the painting. Under 
favorable conditions this outfit will 
mark from 20 to 40 miles per day. A 
quick drying, black tar paint is used. 
This material costs approximately 22 
ct. per gallon f.o.b. destination. The 
total cost of the marking is approxi- 
mately $6.00 per mile for each marking. 

Repair of Blow-Ups.—Blow-ups usu- 
ally do not occur until after a pavement 
has been in place four or five years. 
Seldom will you find blow-ups on new 
pavement. Temporary repairs are made 
as soon as possible after the blow-up 
occurs. At some later time a regular 
organized crew completes the final re- 
pair. The lowa instructions relative to 
pavement repairs are as follows: 

“In the permanent repair of blow-ups 
the work will be organized on a 24 hour 
cycle. From morning until about noon 
the crew will clean out blow-ups and 
get them ready for concreting. The 
blow-ups will be cleaned out only half 
way across the pavement and the other 
half of the pavement kept open for 
traffic, all equipment being kept on the 
closed half of the road. The old loose 
concrete will first be removed, then the 
hole will be squared up with a pave- 
ment breaker so that the edges are 
vertical and at right angles to the cen- 
ter of the pavement. A form will be 
set to grade along the edge of the pave- 
ment and from 1 to 2 in. expansion 
placed transversally in the center of 
the patch. This expansion will be made 
of bituminous impregnated felt, a 
stock of which will be carried at Ames. 
Dowel bars will be placed through this 
expansion in the same manner that 
dowels are now placed on construction 
work. The subgrade will be cut out to 
a depth of 8 in. below grade, even 
though the old pavement section is less. 
The outside edge of the patch will be 
made 10 in. in depth. Marginal rein- 
forcing of. % in. bars will be placed in 
both divisions of the patch. After a 
patch has been prepared for concreting 
it should be carefully barricaded and 
protected with red flags and repair 
work signs 400 ft. each side. 


“In the afternoon concreting will be 
started on the first patch which was 
cleaned out in the morning. Standard 
portland cement will be used but 
special precautions will be taken in 
the mixing. The proportions will be 
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carefully made by volume, 1:1%:2%, 
using the same class of materials as 
provided for construction work, except 
that the maximum size of aggregate 
should be 1 in. Calcium chloride in 
solution shall be added to the mix at the 
rate of 2 lb. of calcium chloride per 
sack of cement. The concrete will be 
mixed a full five minutes and as little 
water will be used as possible for 
proper finishing. The concrete will be 
carefully tamped in place and finished 
to grade. It will then be covered with 
burlap and kept wet the rest of the day. 

“On the following morning the crew 
will open the first patch which was re- 
paired on the previous day and will 
barricade the other side of the road 
and prepare that half as outlined above. 
In this way it will not be necessary 
to detour traffic and traffic will be con- 
fined to half width of the road only 
two days. We are justified in taking 
rather long chances in this time of 
opening as the damage is not great 
even if the entire patch is lost and the 
advantage to the traveling public in 
prompt opening of patches is im- 
measurable.” 

Repairing Slab Settlement.—Settle- 
ment of the slab on heavy fills has been 
very annoying to the maintenance de- 
partment. This settlement is naturally 
due to a settlement of the subgrade. 
The following methods have been used 
in smoothing up the depression. 

First—Fill sag with a tar or asphalt 
mixture. 

Second—Fill settlement with crushed 
rock. 

Third—Fill settlement with earth and 
surface with crushed rock or gravel. 

Fourth—Fill depression with crushed 
rock and then seal the top with an oil, 
tar or asphalt treatment. 

Fifth—Raise the slab back to its 
original elevation. 

Sixth—Replace the slab entirely. 

Our studies indicate that all of these 
methods have some drawbacks. The 
tar or asphalt filling works very nicely 
on settlements 6 in. or less in depth. 
Filling with earth, crushed rock or 
gravel- is temporary. Replacing the 
slab is fine provided the subgrade has 
finished settling. Unless this can be 
definitely determined we recommend 
trying the other methods. Iowa ex- 
pects to continue experiments along 
these lines during 1930. 


Raising Slab Settlements.—In 1929 
Iowa spent considerable time and 
money raising these settlements. The 
following method was used. A wooden 
truss consisting of two 3 in. by 12 in. 
by 16 in. bridge plank was placed over 
each transverse crack in the sag. Three 
10-ton hydraulic jacks were placed 
under the edge of the slab directly 
below each end of the truss. A small 
hole, was cut in the center of the pave- 
ment and an inch bolt with plate at- 
tached connected from the bottom of 
the paving. slab to top of the truss. 
This bolt permitted the crown of the 
pavement to be retained when the slab 
was raised. 
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Each section to be raised was carried 
up in lifts proportional to the settle- 
ment at the point raised. For instance, 
suppose at one set of jacks the pave- 
ment was down 3 in. and at another 
set 12 in., probably the entire settle- 
ment would be raised in about eight 
lifts. Each lift would be % of the 
total depression at point of raising. 

On settlements 6 in. or less the slab 
was raised 1 in. to 1% in. above the 
original grade; on settlements above 6 
in. the slab was raised to a maximum 
of 4 in. above the original grade, de- 
pending upon the depth of the settle- 
ment. The settlements raised varied 
from 3 in. to 26 in. in depth. Gen- 
erally speaking, 3 in. depressions were 
the least that could be handled satis- 
factorily, due to the limited space 
available for proper filling. A cement 
gun was used to place the sand between 
the slab and subgrade after the slab 
had been raised to the required eleva- 
tion. As much as 20 cu. yd. of sand 
was deposited per day in this manner. 

It was interesting to note that the 
subgrades were often 3 in. and in some 
cases 7 in. below the bottom of the 
slab. In other words, the slab even 
though warped out of shape was self- 
supporting. With this condition exist- 
ing the slab must necessarily continue 
to settle. ; 

Approximately 4,900 sq. yd. of pave- 
ment was raised at approximately $1.75 
per square yard. The corresponding 
cost of filling the settlement with a tar 
or asphalt mixture is estimated to be 
approximately $2.00 per square yard 
and replacing with new concrete at 
$3.00 per square yard. The cost of 
new concrete would naturally run high 
because the yardage involved is small 
and the jobs scattered. 


The raising method has the advan- 
tage of leveling up the subgrade, where- 
as in making the surface treatments 
one can only hope there is nothing 
wrong underneath. We are not ready 
to advise our friends to raise their 
settlements but plan to continue our 
experiments during 1930. A careful 
check will be made of all settlements 
raised or repaired this spring after the 
frost goes out. 

Highway Beautification——This con- 
cludes what I have to say regarding 
detailed maintenance. Permit me to 
remind you that recently here in the 
middle west the maintenance engineer’s 
attention has been called to highway 
beautification. Enthusiastic and elab- 
orate ideas have been advanced but 
many of these cannot be carried out. 
If, however, this enthusiasm can be 
directed toward molding public opinion 
wherein advertising signs, telephone 
lines, power lines and hot dog stands 
are eliminated and thus cease to rob 
the beauty of our highways a real work 
will have been accomplished. May our 
energy be directed along this line 
rather than promiscuously planting a 
few rose bushes and flower seeds along 
the right-of-way. 

In conclusion, let us all remember 
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that our rear sight is better than our 
foresight. With this in mind, there 
should be the closest cooperation be- 
tween the maintenance department and 
the construction department Construc- 
tion programs are carried on with great 
speed. For instance, in Iowa we plan 
to construct 1,000 miles of concrete 
pavement. Weaknesses which the 
maintenance department has discovered 
even in last year’s 750-mile program 
will be eliminated in the 1930 program. 
This cooperation is highly desirable 
from a maintenance standpoint unless 
the maintenance engineer loves trouble 
and plenty of the same kind. 


Acknowledgment.—The foregoing is 
a paper presented at the 5th Annual 
Southwest Road Show and School. 
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Van Duzer to Represent U. S. 


William A. Van Duzer, of Harris- 
burg, Pa., president of the American 
Road Builders’ Association, has been 
designated by the state department as 
a representative of the United States 
on the Permanent Commission of the 
International Association of Road Con- 
gresses, according to announcement 
from the Department. of Agriculture. 


The Permanent Commission, which 
is the governing body of the interna- 
tional association, has official represen- 
tation from fifty-one member nations. 
Van Duzer will stand for the member- 
ship of the American Road Builders’ 
Association, which includes officials and 
engineers in every section of this coun- 
try and in every phase of the highway 
industry. 


He is particularly conversant with 
highway affairs of the United States 
through many years’ association with 
the Pennsylvania Department of High- 
ways, of which he is assistant chief 
engineer. He has held membership and 
offices in many highway groups and has 
been particularly distinguished by 
studies of purchasing methods, stand- 
ardization and depreciation of highway 
equipment. 


The object of the Permanent Inter- 
national Association of Road Con- 
gresses, which has headquarters in 
Paris, is set forth as “to promote prog- 
ress in the construction, traffic and ex- 
ploitation of roads.” This is accom- 
plished by organization of world-wide 
road congresses, such as the 6th Inter- 
national Road Congress which comes 
to Washington Oct. 6-11, by publica- 
tion of road construction information, 
and by tests of roads and materials 
carried on in various’parts of the world. 


As a feature of the coming congress, 
the American Road Builders’ Associa- 
tion, which Van Duzer heads, will stage 
an exposition and demonstration of 
road building equipment in Washing- 
ton, where the newest and best prod- 
ucts of highway manufacturers will be 
displayed. 











Gas Fired Boiler for Asphalt Plant 


Municipal Plant of Pittsburgh With an Average Output of 150,000 Sq. Yd. of 3 In. 








N the City of Pittsburgh, Pa., gas 
fuel is used under the boiler at the 
municipal asphalt plant No. 2 instead 
of coal, in spite of the fact that the 
latter is available at $2.70 per ton de- 
livered. With gas at 45 cts. per 1,000 
cu. ft. it has been found to be cheaper 
than coal. It eliminates four firemen 
and the necessary laborers for coal and 
ash handling while the storage space 
for coal and ashes is available for this 
purpose. 

The Pittsburgh asphalt plant No. 2 
furnishes, on an average, 150,000 sq. 
yd. of 3 in. asphalt surface in eight 
months. This is usually composed of 
1% in. of binder consisting of asphalt, 
sand and slag and 1% in. of top com- 
posed of asphalt, sand and lime. The 
average cost is $1.66 per sq. yd. in- 
cluding overhead and depreciation of 
plant and equipment, etc. 

Material Handling.—Cars of asphalt 
are spotted on a railroad siding close 
to a pump house and a steam line is 
attached to the steam coils in the car 
and steam admitted. It requires from 
6 to 12 hours to soften up the asphalt. 
A steam jacketed flexible hose is then 
attached to a bottom outlet in the car 
and suction applied with a steam 
pump which draws the asphalt through 
the hose, through a strainer in the 
pump house and on up into the storage 
tanks. There are two steel storage 
tanks of 80 tons capacity each, and it 
requires only 60 minutes to unload a 
40-ton car. 

A steam crane with a grab bucket, 
operating on a parallel track, is used to 
unload sand, slag, lime, etc., which is 
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Surface Has Gas Burners 


By J. B. NEALEY 


American Gas Association 





The Asphalt Tank 


stored in piles on the opposite side. 
The lime dust however, comes in bags 
and this is taken by an elevator con- 
veyor up into a storage bin holding 40 
bags. In fact all of the ingredients are 
held in elevated storage bins and 
dropped by gravity directly into the 
mixers. 

The Dryers.—The sand is first dried 
in a revolving steel drum enclosed by 
a brick furnace. The drum is 26 ft. 
long and 5 ft. in diameter and makes 
6% revolutions per minute. It sets at 
a slight angle so that the sand works 
through and discharges automatically. 
Heat is supplied by four atmospheric 
gas burners, and the temperature is 
maintained at 500°F. with the aid of 
a recording pyrometer. The capacity 
of this dryer is 40 tons hourly. The 
sand discharges into a chute which pro- 
trudes through the side of the furnace 
wall and directs the sand into a bucket 
elevator. This lifts it and drops it 
through a screen into a storage bin. 
Another dryer, identical to the one 
described, is used for drying the stone 
or slag. 

The Batcher.—Batches of 1,500 Ib. 
each are made up by drawing the sand, 
slag and lime from storage into weigh- 
ing hoppers and the asphalt into buck- 
ets holding the correct amount. These 
ingredients are then dropped into the 
mixers. The asphalt tanks are 
equipped with steam coils and when 
ready to use the steam is turned on 
and the asphalt melted, 330°F. being 
the flowing temperature. Compressed 
air from a steam operated compressor 
is admitted to the tanks through pipes 
and this forces the liquid asphalt out 
into the buckets. 

The usual 1,500 Ib. batch for the 
top coat will contain 150 Ib. of asphalt, 
270 lb. of lime dust and 1,080 lb. of 
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sand. There are other mixtures but 
this is the one most commonly used. 
The sand is used out of storage as soon 
after coming from the dryer as pos- 
sible so as to preserve the heat but the 
lime dust is dumped in cold. These are 
weighed out in the weighing hopper 
and then dumped into the mixer with 
the asphalt. 

There are two mixers built of steel 
plate about 5 ft. square and 3 ft. deep. 
They are jacketed so that steam can 
be admitted to keep the mixture up to 
temperature, about 500°F. equipped 
with two sets of heavy steel paddles 
on shafts. A 30 hp. motor operates 
both. The batches are dropped into 
motor trucks, holding about 9,000 Ib. 
each, at a temperature range of 350 to 
370°F. and are distributed within an 
average radius of 12 miles. From 10 
to 12 trucks are thus employed. 

The Steam Supply.—The steam sup- 
ply of this plant is furnished by a 
steam boiler of 150 hp. capacity, which 
is fired with gas burners. This instal- 
lation is of the horizontal return tubu- 
lar suspension boiler type fired with 
coal. However, for the sake of 
economy, gas burners were later pro- 
vided and gas fuel has been used ever 
since. 

The boiler is 72 in. in diameter and 
16 ft. long and it is 52 in. from the 
floor level to the underside of the shell 
as shown in the side elevation. The 
burners are set in a firebrick wall which 
blocks the fire door opening. There are 
four of these burners and they are 
manifolded to a single header. All 
metal surfaces exposed to the heat are 
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General View of Asphalt Plant and Stock Yard; Pump House in Foreground 


protected with a refractory material 
excepting only the water lined surfaces. 


As air must be admitted and pre- 
mixed with the gas in a predetermined 
ratio for perfect and complete combus- 
tion, the firebox is sealed airtight. The 
admission of air is provided for in 
the burners themselves through an ad- 
justable shutter at one end of the 
burner mixing chamber. Gas is admit- 
ted to this mixing chamber through a 
series of small perforations, and the 
quantity is regulated by means of three 
regulating control valves. In addition 
to the economies effected through the 
use of gas fuel already mentioned, it is 
of interest to note that in the 15 years 
of service this boiler has undergone 
only once has it been necessary to 
change tubes. 


Street Sanitation at 
Milwaukee, Wis. 


The following notes on street clean- 
ing, ash and rubbish collections and 
snow removal at Milwaukee, Wis., are 
taken from the recently issued 1929 
report of the Commerce Council on 
Municipal Government and Activities: 


The bureau of street sanitation has 
a ward yard in each ward of the city 
from which the ward crews operate in 
the performance of the various tasks 
necessary to keep the streets clean, the 
highways open, and to dispose of 
emergencies which arise. These duties 
give employment to an average force 
of 190 teamsters, 676 laborers, and a 
considerable amount of motorized 
equipment. 


In cleaning streets, use is made of 
team hire, labor, and motor service in 
various ways. Seven power sweepers 
are kept busy most of the year. The 
laborers and power sweepers deposit 
their collections at advantageous points 
where teamsters pick up the refuse, and 
it is carried to the dump. This pick-up 
may be made by an ash collecting crew 
if there is any saving in so doing. 

Business streets are cleaned daily. 


In such areas there are whitewings who 
work continuously in keeping their sec- 
tions cleaned. Gutters in residence sec- 
tions are swept and cleaned at least 
once every two weeks. Alleys are 
cleaned of all free rubbish by the ash 
collection crews in the course of their 
work. 


The quantity of sweepings carried 
to the dumps was 122,000 cu. yd. 
Expenditures for cleaning streets 
amounted to $346,644.63 during 1929. 


Seven power flushers generally op- 
erate two 8-hour shifts daily in warm 
weather. Horse-drawn flushers are 
also used as conditions require them. 
There were 125 million gallons of wa- 
ter used for this purpose. 


Sprinklers, operated to lay the dust 
where it causes distress, used approxi- 
mately 28 million gallons of water in 
1929. 


It cost the city $770,301 to remove 
707,867 cu. yd. of ashes and rubbish 
from households during 1929. This is 
an increase of about 45,000 cu. yd. and 
$72,159 over 1928. The growth of the 
city necessitated an increase in service, 
and the rate for team hire increased. 


Practically 80 per cent of the rub- 
bish is now hauled to the dumps in 
trailers. It is found that this method 
is more economical on account of the 
greater capacity of the trailer box. 
Ashes and rubbish removed from busi- 
ness places, the cost of which is 
charged directly to the firms, amounted 
to $27,250. 


Under the removal of snow are in- 
cluded the removing of snow and ice 
from highways, the opening of cross- 
walks and catch-basins, and the sand- 
ing of dangerous intersections. As the 
amount of snow is variable, the amount 
of money expended for this purpose 
will fiuctuate greatly from year to 
year. During 1929, $338,947 was used 
for snow removal, as compared with 
$59,422 for 1928. The unusually heavy 
snowfall during the past year made it 
necessary to employ 614 extra men and 
79 extra teams in January alone. 
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States will Complete Number- 
ing of U. S. Highway 


Routes in 1930 

Reports received by the Bureau of 
Public Roads, U. S. Department of 
Agriculture, indicate that the work of 
erecting the standard markers for num- 
bered routes in the United States Sys- 
tem of Highways will be practically 
complete at the end of the construction 
period of 1930. The system was 
adopted less tnan five years ago by 
State Highway Departments, and com- 
prises approximately 97,000 miles of 
the most important highways of the 
nation. Practically all of these routes 
are also in the Federal-aid highway 
system. 

Ten main east and west routes, des- 
ignated by multiples of ten, and eleven 
important north and south routes, 
numbered 1, 11, 21, 31, etc., up to and 
including 101, form the backbone of 
the system. The system includes not 
only these important through-routes 
but also many crossovers that connect 
main routes. The highways of the sys- 
tem reach practically all of the large 
cities and serve every section of the 
country. The crossover or branch lines 
are indicated by three digits, such as 
290, 141, ete. I 

All east and west highways, as well 
as their branches, have even numbers; 
all those running north and south, with 
their branch lines, have odd numbers. 

The signs bearing the numbers are 
of standard size, and are in the shape 
of a shield. They have a white back- 
ground on which appear, in black, the 
name of the state, the initials “U S” 
and the route number. Generally, the 
markers are erected one mile apart. 


Work on the designation of a system 
of United States highways started in 
February, 1925, when, on the recom- 
mendation of the American Association 
of State Highway Officials, the Secre- 
tary of Agriculture appointed the Joint 
Board on Interstate Highways, consist- 
ing of State and Federal officials, to 
undertake the designation. 


Suggested systems, submitted by the 
states, were harmonized by the board 
and final selection and report was 
made in November, 1926. The report 
was approved by the Secretary of Ag- 
riculture. The United States System 
of Highways was then mapped accord- 
ingly. The original system included 
80,000 miles of highways. From time 
to time additional mileage has been 
added until today there are approxi- 
mately 97,000 miles of the most im- 
portant highways of the country in the 
United States System of Highways. 


_— 
— 





State Regulation of Taxicabs.—Rhode 
Island has placed the taxicab under 
state regulation. The state utility com- 
mission has been given powers to fix 
rates, specify service and stipulate 
equipment needed. Connecticut also 
has state regulation. 








Selecting the Site for an Airport 


Factors Considered in the Selection of the Site for the Airport of Wayne County, Michigan 


HE highway engineer with his 

knowledge of grading, drainage, 
surfacing, snow removal and pavement 
maintenance is particularly fitted for 
the construction and care of airports 
and their runways. In fact the airport 
of Wayne County, Michigan, is being 
developed by the county road commis- 
sion under the immediate supervision 
of the engineer-manager. The develop- 
ment and operation of the Detroit City 
Airport was assigned to the chief pav- 
ing engineer of the city engineer’s 
office. At the recent 16th Purdue Road 
School Mr. Perry A. Fellows, city en- 
gineer of Detroit, Mich., presented a 
comprehensive paper on the Detroit 
City Airport. That portion relating to 
the selection of site is abstracted be- 
low. 

Purposes to Be Considered.—Selec- 
tion of the airport site should be pre- 
ceded by a study which will take into 
consideration the purposes which the 
airport will serve, the various factors 
of value in satisfying such needs, and 
the elements of cost. 

The proposed expenditure will be ex- 
pected to satisfy various related needs. 
These needs should be carefully studied 
and their relative importance weighed. 
The characteristics of standard sites 
as set up in the requirements of the 
United States Department of Com- 
merce should then be examined with 
these requirements in mind in order 
to determine their fitness to serve the 
needs thus established. Student train- 
ing, sales demonstration, club service, 
experimental work, exhibitions, cir- 
cuses, national guard training, mail, 
express, sightseeing and taxi service 
are not satisfied equally by the same 
features of a single field. It may be 
possible that more than one field is to 
be made available. If so, a smaller 
field close in may answer all the essen- 
tial requirements for a downtown ter- 
minal catering to mail, express and 
some scheduled passenger flights. An- 
other location, more remote, may then 
very well be selected for the services 
that require larger areas. The only 
difference in such a case is that we no 
longer have a single selection to make, 
but more than one and these selections 
will be based on different requirements. 

The Ideal Field.—The ideal field 
should be close to the downtown cen- 
ters, close to the center of population 
and should be located for maximum 
convenience of the approaching pilot. 
It should have at hand the best means 
of surface transportation. The char- 
acter of the neighborhood should be 
suitable. It should be free from fog 
and smoke. Its surface and area 
should be such as to permit the maxi- 
mum use in all seasons and under all 
conditions of weather. Probably no 





field which will be considered will have 
a perfect score. That will be for the 
ideal alone and the ideal will usually 
be unattainable. But the total points 
scored by any field or the total units 
of suitability will be a valuable guide 
for further study. 

If it were necessary only to secure 
the greatest possible area for a pre- 
determined sum of money the selection 
would be a simple affair. There are 
other factors. Some of these are ob- 
vious. Some are apparent only after 
study. The greater the number of 
these factors, the more difficult becomes 
their relative valuation and the more 
apparent becomes the necessity for 
comparison on an engineering basis. 

How Wayne County Handled the 
Problem.—A_ practical application of 
this method has been tried at Detroit. 
The people of Wayne County, Michi- 
gan, voted at the election Nov. 8, 1927, 
an approval of a bond of $2,000,000 for 
the purpose of securing a site or sites 
for municipal purposes. To the ways 
and means committee of the board of 
supervisors was delegated the task of 
making recommendations. This group 
in turn was advised by a special air- 
port committee of five men. After 
several months of study and examina- 
tion of sites this airport committee 
employed the services of an airport de- 
signer to make a survey and sugges- 
tions. It is said that 122 proposed 
sites were examined. Of these, 15 ap- 
peared in the report submitted. Gen- 
eral information about the 15 sites was 
included in the report and sites num- 
bered 1, 2 and 3 indicated as first, sec- 
ond and third choice, respectively. The 
number of other sites did not bear any 
relationship to their desirability as air- 
port locations. A suggestion as to the 
development of the three sites was also 
offered. 

The airport committee after an ex- 
amination of the report failed to agree, 
the majority report being in favor of 
site No. 8 and the minority in favor 
of No. 2. The ways and means com- 
mittee in turn considered all the sites 
reported and some which were sub- 
mitted subsequent to the filing of the 
preliminary survey. They narrowed the 
field down to six possible sites for final 
consideration. 

The Scoring System.—At this point 
the engineer-manager of the Wayne 
County Road Commission and the city 
engineer of Detroit were asked to co- 
operate in setting up a scoring system 
on the basis outlined herein. The re- 
quest did not call for a choice, but for 
a means of assisting the committee in 
making that choice. 

Since the final scoring was appar- 
ently to be in non-technical hands, it 
was considered advisable to simplify 
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the process as far as possible. A chart 
was prepared in which the items of 
operation value and the items of loca- 
tion were set up under the single head- 
ing “Factors,” subdivided into nine 
items scoring a possible total of 1,000 
points. The total cost set up included 
all the cost necessary to bring the sites 
to a uniformly comparable basis. From 
these two totals the index cost could 
be obtained by dividing the total cost 
by the total points scored. 

It was also pointed out that “Each 
of the areas with the construction con- 
templated will comply with the essen- 
tial requirements of an “A-1-A” air- 
port. The additional factors which have 
been set up attempt to evaluate the 
other desirable features. These values 
have been placed only after careful 
consideration of their relative impor- 
tance. They are applicable to the 
Wayne County area only and would be 
varied for any other location where 
basic conditions are different. 

The rating takes into consideration 
the probable use for student training, 
plane manufacturers’ testing and sales 
demonstrations, etc., as well as use by 
private individuals and use for public 
demonstrations. The distribution shown 
by the report is as follows: 

“1. Center of Population—170. 

“Under this general heading have 
been grouped manufacturing centers, 
retail trade centers, accessibility of air- 
port to individual citizens, proximity to 
aviation clubs, also comparative use of 
reaching any portion of the city by 
taxi-cab. Time to reach the port at 
reasonable automobile speeds is a fac- 
tor in the distribution between sites. 

“2. Downtown Centers—290. 

“In setting up values for this factor, 
we have taken into consideration the 
location of the postoffice, express offices, 
financial district, depots, hotels, as well 
as water terminals, and the means of 
reaching these various centers. In fix- 
ing this value, and the preceding one, 
credit has been given to the fact that 
there is an available port at French 
and Lynch Roads, otherwise the rate 
should have been placed even higher. 
Time is also a factor. 

“3. Airways—180. 

“Transcontinental lines. Weighted 
for per cent of traffic inbound from 
each direction, and probable future 
growth of traffic on lighted airways.” 

In case of special case of identifying 
airport from air, allowance should be 
made, but it should be kept in mind 
that the airport will be provided with 
standard markers, beacons, etc. 

“4. Transportation Facilities—120. 


“Under this heading the location of 
existing bus lines, paved roads and 
trolley lines has been weighed, but it 
is recognized that these facilities can 
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be easily supplied if lacking and are, 
therefore, not a determining factor in 
the selection of airports. 

“A greater value has been given to 
the proximity of railroads, based on the 
development of airplane factories and 
accessory manufacturing plants, also 
as a means of exchange of mail and 
express and possible development of 
commuter service, keeping in mind the 
fact that the railroad is not much 
faster than the automobile within the 
city limits and that air-travel business 
of itself will probably not justify train 
service at schedules to accommodate air 
business alone. It will require the 
building up of heavy suburban popula- 
tion to warrant frequent service. It 
must also be borne in mind that rail- 
road service is not as flexible as bus 
service or the individual motor car. 

“5. Character of Neighborhood—40. 

“Restrictions. In the consideration 
of this factor the building restrictions 
or possible zoning regulations which 
might place a limitation on the char- 
acter of the buildings in the neighbor- 
hood should be taken into consideration 
so that the future outlook as to the de- 
velopment of sites for airplane fac- 
tories and allied industries, as well as 
homes for workers at these industries 
may be taken into account; also the 
probability of construction of high 
buildings or other undesirable areas 
under take-off. 

“It should be borne in mind that the 
sites now under consideration are all 
located in neighborhoods where most 
features of this character will be of 
importance only in the distant future, 
which makes it unnecessary to put a 
high rating on this item. 

“6. Fog—40. 

“Fog and mist are not rated with 
smoke because we feel that the dis- 
tribution of effect is not the same. 

“Records of 20 years at the local 
weather bureau are confined to down- 
town areas and may not be applied to 
other points without recognizing the 
fact that conditions vary. Fogs though 
generally found in low and moist spots, 
may occur in widely scattered locations 
and sometimes at higher elevations. 
Such instances are more like very low- 
hanging clouds or low ceiling. 

“7, Smoke—40. 

“The character of smoke distribution 
is determined by the location of the 
manufacturing districts, the season of 
the year and by the directions of the 
prevailing winds. 

“The prevailing wind in this region 
is from the southwest and therefore the 
south and west sides would be least 
often interferred with by the presence 
of smoke. 

“Rating value takes into considera- 
tion the fact that the airport will prob- 
ably be far enough from downtown and 
manufacturing districts to reduce the 
importance as far as smoke is con- 
cerned. 

“8. Area—100. 

“If no maximum or minimum were 
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to be placed on the size of the site 
selected, this factor would be of great 
importance. A minimum restriction of 
area large enough to provide a No. 1 
rating is presumed. A maximum area 
of one mile square is also presumed 
and no credit for airport purposes al- 
lowed beyond that size. It is believed 
that if any areas larger than one 
square mile are being contemplated, 
then, for purposes of comparison, the 
price for one square mile should be 
used. 

“9. Soil and Ground Conditions—20. 

“Value for this item is set low be- 
cause of the fact that artificial drain- 
age will be needed for any selected. 

“The ease of drainage will be re- 
flected in the cost of sewers. This fac- 
tor will be higher for clay than for 
sandy soil. The low land will presum- 
ably be the most difficult to drain, espe- 
cially if the tests indicate wet clay 
under a considerable portion of the 
area. 

“In this factor allowance should also 
be made for the effect of rain on top 
soil and possibility of securing quick 
growth of tough sod. It is presumed 
that a reasonable amount of hard sur- 
face runways will be provided for any 
field which may be selected. 


“10. Other Items (Not rated). 

“Telephone, telegraph, light and 
power are not set up for comparison 
because they are easily available in 
nearly every part of the country. 

“Water is available at most sites and 
if not available can be secured and the 
cost included as a part of the total cost 
of the airport. 

“In setting up the values, future de- 
velopment of aviation has been con- 
sidered. We have also assumed the 
probable development of the Municipal 
Port at French Road and Gratiot. 

“No value has been set up for pos- 
sible official connection with transcon- 
tinental railroad traffic. This is some- 
thing which can be given such weight 
as the character of the evidence sub- 
mitted seems to warrant. 

“The committee may also wish to 
consider the time it will take to acquire 
the property. The fact that some tracts 
are completely under one control is 
given no weight here. 

“Costs. 

“To the initial price of the land 
should be added the estimated cost of 
clearing and grubbing, grading and 
draining, and of any other items es- 
sential to make the fields comparable. 
This total cost thus obtained for any 
particular site, divided by the points 
scored for that site, will give an index 
of cost which may aid in selecting one 
from a number of sites of almost equal 
desirability.” 

Supplementing the report thus sub- 
mitted and in response to an informal 
request, this scheme was carried fur- 
ther by actually filling in tentative 
values for the six sites only by prepar- 
ing charts which showed graphically 
the basis upon which these scores were 
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made. These figures as set up gave 
site No. 1 the highest score, if money 
were not considered, and sites No. 2 
and No. 8 the next highest score. When 
the costs were considered, it was found 
that the lowest cost per point scored 
was for site No. 16 with No. 2 second. 
With this information, the votes of the 
ways and means committee were about 
equally divided between site No. 2 and 
site No. 16. The final selection of site 
No. 16 by the board of supervisors was 
made Sept. 28. To what extent the 
supervisors were guided in their final 
selection by the analysis shown is un- 
certain, but the fact remains that the 
choice was not made without the bene- 
fit of systematic comparison at least. 





Argentina’s Second Concrete 
Paved Road 


Although considerable cement con- 
crete paving has been done in Argen- 
tina, according to Assistant Trade 
Commissioner Thomas C. Ballagh, in a 
report published by the Automotive Di- 
vision, Department of Commerce, only 
one highway surfaced with that ma- 
terial has been built—the first section, 
3.7 miles long, of the proposed road 
from Moron to Lujan in the Province ° 
of Buenos Aires. That section was 
completed in 1929, and construction of 
the remaining 26 miles is now under 
way. 

By coincidence, the second concrete 
road being built also runs to a town 
named Lujan, but in the Province of 
Mendoza. A stretch of 7% miles will 
connect Lujan with Godoy Cruz, a 
suburb of Mendoza City, and a branch 
will run from Godoy Cruz to Maipu, 8 
miles. Over the existing roads to both 
these towns there is at present a very 
heavy traffic, particularly in the grape 
harvesting season. Long lines of two- 
wheel carts bring the grapes into the 
wine making establishments of Godoy 
Cruz, where they are pressed into the 
wine upon which the prosperity of 
Mendoza is almost entirely dependent. 
The new concrete road will help in the 
substitution of automobile trucks for 
the carts, and will increase the present 
omnibus traffic between the towns. 

In building the road the Provincial 
Government of Mendoza has followed 
specifications of the State of Illinois. 
Longitudinal joints are used, but no 
transverse joints. The width of the 
concrete is 19.7 ft. The cost has been 
fixed at approximately $765,000. Com- 
pletion during 1930 is expected. 
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Tree Census at Syracuse, N. Y.—The 
city of Syracuse, N. Y., is believed to 
be the first municipality to undertake 
a comprehensive tree census. The trees 
recorded totalled 53,386, with American 
elm, sugar maple, silver maple, and 
Norway maple predominating. The 
census was taken by State College of 
Forestry students. 














Frost Action in Shoulders and Subgrades 


The Causes and Methods of Control of Damaging Frost Boils on 
the Highways of the State of Wisconsin 


By W. C. BUETOW 


Chief Engineer, Wisconsin State Highway Department 


ROST boils occur yearly, but not 

necessarily in the same spot each 
year. The same areas in the state 
have the yearly trouble, but the par- 
ticular highway may not be impassa- 
ble in the location that it was the year 
before. You will say that that is easy 
to explain. Some corrective agencies 
were applied the year previous, but 
what about those spots that just natu- 
rally heal themselves? That’s a differ- 
ent case for the doctor and a purely 
speculative one. Unfortunately, the 
same doctor has not been retained for a 
study of the troubles over a period of 
years. Before the problem can be 
solved successfully a serious study of 
soils will have to be made as to their 
composition and their capillary powers. 
This, with various drainage problems, 
will, no doubt, lead us to a solution. 


The first step in the diagnosis is to 
find the location of the trouble. The 
eruptions, strange as it may seem, usu- 
ally occur in cuts or near the point 
where the cut ends and the fill begins. 
In hilly country the side hill roads are 
bothered considerably in addition to the 
lower level roads. While we know 
from past experience where the boils 
usually form, yet it is impossible to 
point to a spot during the summer 
months and say, “Here is a spot that 
will go to pieces next spring.” Why 
the eruptions do not come regularly 
each spring, even though no treatment 
is given, is difficult to say, except that 
nature performs wonders. 


Kind of Boils.—There are two kinds 
of boils, at least, in Wisconsin. The 
first appears, note I am not positive in 
this statement, to be caused by a live 
vein of water just under the subgrade 
and usually appears on side hills. 
Troubles of this kind have in many in- 
stances been traced to a lake or swamp 
area which may be close at hand or 
miles away. The second type of boil, 
the kind that makes the most serious 
trouble, generally appears on more 
level stretches of road, and where the 
roadbed is built of a fine medium clay 
superimposed on a non-porous subsoil 
of exceptionally heavy clay or hardpan. 
These two types just described are the 
Wisconsin brand of boils. There may 
be others, but we are not familiar with 
them. 

Time of Formation.—Frost boils, 
from their name, start forming with 
the first good freezing weather. If 
there happens to be a good fall of snow 
before the cold weather sets in, condi- 
tions heretofore mentioned would not 


be so bad in the spring. Snow acts as 
a blanket and prevents the frost from 
penetrating to a considerable depth. 
However, in this age, when there is a 
demand to have the roads open during 
the winter, frost has an opportunity 
to reach quite a depth. Snow removal 
is a detriment in this respect. If there 
were no ground water present, neither 
the freezing weather nor snow removal 
would cause bad conditions in the 
spring. 

Time of Breaking Out.—The time of 
the year when the boils start acting is 
usually in the early spring, when the 
days are warm and the nights bring 
light frost. Naturally, the southern 
part of our state experiences the 
trouble the first part of early spring, 
and the northern part of the state, sev- 
eral hundred miles further north, is not 
disturbed some years until as late as 
June. The time of the year is directly 
dependent upon the depth of the frost. 


How a Boil Acts Before Breaking 
Out.—Usually the snow has almost dis- 
appeared before the usual signs show 
on the surface of the semi-rigid type 
of pavement. With the concrete sur- 
face the usual symptoms cannot be de- 
tected as readily, except when water 
oozes through the joints or cracks and 
leaves a finely divided sediment on the 
pavement. In the unsurfaced and 
semi-rigid types of road, the entire 
surface quakes as a concentrated load 
is applied. Before the frost has gone 
out enough to start the boil to act, the 
frost is drawn out of the upper 6 in. 
to a foot of the surface. This much 
of the surface dries out readily and be- 
comes a hard crust in an unsurfaced 
or gravel road. A thickness of 6 in. 
will sustain quite a load. The surface, 
from all outward appearances, seems 
to be in good condition. As the frost 
goes out below this, there are changing 
conditions underneath, which soon show 
on the surface. There are times dur- 
ing the breakup when a person is able 
to cause quite an area to quake by the 
shifting of his weight. If travel were 
kept off the highway during this time, 
the surface would remain intact. The 
passage of vehicles over these spots 
causes a puddling action and stirs up 
the mess underneath the crust. When 
the subsoil is worked into a semi-fluid 
state the surface becomes warped and 
cracked in places. As soon as this hap- 
pens an eruption starts with the ejec- 
tion of the mud by boiling action. 
Travel, continuing over these areas, 
breaks through and becomes mired. 
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What a mess then results, due to the 
relief vehicles pulling the distressed 
ones out. Everyone becomes disgusted 
with the highways and the highway or- 
ganization. Each year there is a lot 
of free advice given the department by 
the laymen about getting away from 
the nuisance. For instance, we have 
been told to fix these boils during the 
summer and fall months, thereby elimi- 
nating the trouble in the spring. That 
is a fine idea, but it would take a 
superwizard to locate the spot that will 
be troublesome. In one of our north- 
ern counties the road became impassa- 
ble yearly, not in its entire length, but 
in spots. As soon as one of these spots 
was taken care of the infection broke 
in a different place the following 
spring. Before this particular stretch 
was cured the frost boil was chased 
half way across the county. This illus- 
trates, in a measure, the nature of the 
ailment. 


The Causes.—The chief cause of 
frost boils is ground water and the 
lack of adequate drainage in the soil 
itself. Water gets into the ground by 
soaking in from the top or by capillary 
action. No matter how it gets there 
it is a damaging element in a roadbed. 
We all know that when water freezes 
it has tremendous expansion powers. 
The same condition exists when it is 
mixed with earth, and it would seem 
that the earth would be loosened up 
and when thawing takes place the 
water would escape. This probably 
would be true if the frost would leave 
uniformly throughout the roadbed. 
Many other factors change this condi- 
tion, namely the snowbanks in the 
ditches, the vegetation on the shoulders 
and slopes, and the early thawing, with 
the incidental early drying out. This 
last mentioned condition acts as an in- 
sulator and prevents rapid thawing 
downward and toward the center of 
the road. Thawing, however, is gradu- 
ally taking place below the traveled 
part of the road. The freed moisture 
is surrounded on the sides and bottom 
by remaining frozen earth, and cannot 
escape either to the ditches or to the 
subsoil. As moving loads pass on the 
dried out crust we have the agitation 
mentioned before, resulting in a frost 
boil breaking out through a rupture in 
the crust. This describes briefly the 
causes for a boil forming. 


Temporary Curing—When a frost 
boil has formed emergency measures 
must be resorted to, to provide the 
travel a means of passing over and 
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through those spots with as little in- 
convenience as possible. Draining the 
eenter of the boil, of course, is best. 
There are several other schemes, such 
as trenching to the side ditches, by 
dynamiting down through the frost to 
the unfrozen subsoil, or by steam jets 
thawing out the frozen ground. When 
equipment is not available for those 
measures, then the moisture should be 
absorbed by the use of sand, fine gravel 
or stone. Troughs made of wood or 
metal are sometimes placed on the 
surface for the vehicles to travel on 
during the breakup. This, however, is 
used only where materials are not 
available or the boil is too long. One- 
quarter mile stretches have not been 
uncommon some years, but such condi- 
tions are gradually being eliminated. 
The use of proper materials to dry up 
a boil and to form a crust over the 
crater is very much appreciated by the 
traveler. In years gone by anything 
close at hand was thrown on the affect- 
ed spot, like hay, sod, cornstalks, and 
even railroad ties were used. Those 
materials are really a detriment be- 
cause all, excepting the ties, while 
they permit vehicles to pass over 
rather than through the road, retain 
moisture long after the entire frost 
has left the ground. Large rocks or 
field stones dumped into a boil will 
help for a year or so, but as soon as 
the voids become plugged with the soil 
they do not function any longer, and 
we are back at the place where we 
started. In addition these stones soon 
find their way to the surface during 
the ensuing periods of the year. 

Methods Used in the Eradication.— 
No doubt a great deal could be done in 
the eradication by means of studying 
soils and the distribution of them in 
the earthwork. Such a_ procedure 
would, without a doubt, require a 
greater outlay of money in the grading 
work, but would result in less cost 
over a period of years. The expense 
of taking care of frost boils during the 
spring breakup is no small item. Later 
in the season the surface must be re- 
stored at an additional expense. If we 
add to these items the inconvenience 
of the traveler, a goodly sum will be 
the result. 

The best means of the water elimi- 
nation is through efficient subsurface 
drains. In those soil types that are 
susceptible to drainage trenches, longi- 
tudinally and transversely filled with 
crushed rock, clay tile, perforated 
metal pipe and artificial strata have 
been used successfully. The artificial 
strata have proven to be the most 
efficient, but are much more expensive. 
The process involves the excavation of 
about 20 in. and laying on the floor 
of the excavation about 8 in. of sand 
and gravel. This layer should extend 
the full width from shoulder slope to 
shoulder slope. The grade is then re- 
stored by filling selected earth on this 
layer. Heavy plastic clays and other 
especially retentive soils should not be 
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used. A porous layer of sand and 
gravel will not entirely shut off, but 
will retard to some extent capillary 
action and will collect such surface 
water as will find its way through the 
upper strata. Water finding its way 
to the porous strata can readily flow 
to side ditches and be carried away. 
Frost will penetrate to a greater depth 
than 20 in., or the bottom of the por- 
ous strata, thus tending to form boils. 
Even if boils do form below the 20-in. 
depth, a crust of this thickness will 
sustain a considerable load without 
breaking up. Should the boil begin to 
ooze, the moisture would be expelled 
into the porous strata and pass on 
through to the side ditches of the road. 

The stone, tile and metal drains are 
used quite extensively. In the denser 
plactics and retentive clays drains can- 
not draw water laterally very much. 
It takes many lines to do much good. 
Such soils are subject to considerable 
heaving, and tile lines are readily dis- 
played. The perforated metal pipes do 
much better in these soils on account 
of the fewer joints. Those methods of 
subsurface drainage do not function 
forever. Porous material covering the 
tile and perforated pipe becomes 
clogged and the voids in the stone 
drains become silted up, then the pipes 
and trenches cease to function and we 
are again subject to the disturbance 
of boil action. 

In the extreme northern part of the 
state we have a very heavy plastic red 
clay soil that does not give us trouble. 
About 15 or 20 miles inland from Lake 
Superior the soil changes to a less 
plastic clay, and here is where the 
frost boil trouble begins, and only ends 
when we encounter the sandy sec- 
tion of the state. This shows that the 
type of soil has considerable to do with 
the trouble, and until adequate re- 
search work has been done we will not 
be able to rid ourselves of this great 
plague, the frost boil. 

Acknowledgment.—The foregoing is 
a paper presented at the 8th annual 
Asphalt Paving Conference. 
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Laboratory Tests for Con- 


crete Culverts 


In testing concrete culverts, the test- 
ing department of the North Dakota 
State Highway Department actually 
breaks sections of culverts to see how 
much pressure they will stand. This is 
done by means of a hydraulic jack 
with a pressure gauge. This method 
enables the load a section of concrete 
culvert can stand to be determined. 

An absorption test is also made on 
concrete culverts. This is done by tak- 
ing specimens from 12 to 20 sq. in. in 
area, free from visible cracks and 
fissures or shattered edges, and drying 
them until they have reached a con- 
stant weight. After the final weighing 
and drying, the specimens are cooled, 
placed in boiling water for 5 hours and 
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then cooled in water to a temperature 
of from 10 to 15 deg. C. Water on the 
surface is wiped off and the specimens 
are weighed. The water absorbed is 
then calculated as a percentage of the 
initial dry weight. This test establishes 
the density of the concrete. Concrete 
that is porous and holds water is more 
readily broken down by frost action or 
by allowing freer contact with certain 
chemicals that are carried by water. 


— 


Combating Frost Boils with 
Dynamite 

Dynamite has been used on frost- 
boil areas by A. C. White, county en- 
gineer, Mower County, Mo., for the 
past three years with marked success, 
according to “Explosives Progress.” 
He has found, it is stated, that the 
work can be accomplished in a much 
shorter time than by the use of hand 
labor. 


The procedure followed in getting 
rid of a soft area of rather unusual 
extent was to use two sticks of dyna- 
mite per hole in a row of holes on 2-ft. 
centers. Twenty holes were shot at 
one time. Electric blasting caps were 
used for priming, and the charges were 
detonated by means of an electric 
blasting machine. : 


Some success has been recorded in 
the prevention of frost boils by pro- 
viding underdrains at the troublesome 
areas. One way of accomplishing this 
is to blast strips of land at points on 
the side of the road where the boils 
occur and fill the trenches with field 
stones or rocks. In this way, water 
is carried off instead of being allowed 
to accumulate. 
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France Standardizes Highway Signs. 
—A series of thirteen important road 
signs, standardized as to form, size, 
and color, have been approved by the 
French Ministries of Interior and Pub- 
lic Works, and the perfectures of all 
departments have been advised that 
highway markings must conform to the 
standardized specifications. The new 
standardized markings cover signs 
showing directions and distances; turns, 
railroad crossings, entrance into towns, 
etc. The sizes of the lettering, colors, 
dimensions of the signs, donors’ name, 
height from ground, and other details 
are specified. The “Commission de 
Signalisation,” which studied the prob- 
lem and made recommendations to the 
government, was composed of represen- 
tatives of touring clubs, automobile as- 
sociations, the National Tourist Office, 
and Chambre Syndicale des Construc- 
teurs d’Automobiles. In arriving at 
their conclusions, account was taken 
of the dimensions of a large number 
of signs already in use which were 
donated by a tire company and which 
have already been standardized, thus 
obviating the necessity for the expendi- 
ture of a large sum of money for the 
erection of new signs. 











HE State highway department of 
North Dakota operates its own au- 
tomobiles for the transportation of cer- 
tain employees in the performance of 
their duties in supervising the construc- 
tion and maintenance of highways, 
gravel prospecting and gravel checking. 
These cars are of the small light type 
and are commonly classed as light 
fours and light sixes. An accurate rec- 
ord has been kept for the past five 
years of the operation of this fleet, and 
the June “Highway Bulletin” of the 
department gives the following inter- 
esting facts and figures on these cars: 
We propose to show in this article 
car operating costs of this department, 
distributed to the different items of ex- 
pense, such as gas, oil, tires and tubes 
maintenance, depreciation, license, in- 
terest at 6 per cent, insurance, garage 
and miscellaneous expense. The period 
covered by these figures is from Nov. 
ist, 1925, to Dec. 3ist, 1929. 

In connection with the costs of op- 
eration as distributed, will be shown 
for the purpose of comparison, figures 
as compiled by the Iowa State College 
experiment station in their Bulletin No. 
91 covering the cost of operation of 
over 800 cars as reported by fleet own- 
ers statistics. 

As shown in the accompanying table 
the highway department cars average 
a total cost of $0.0608, while the aver- 
age cost per mile as compiled by the 
Iowa State College shows $0.0602 per 
mile. Both figures are based on the 
same class of cars, namely, light fours 
and light sixes of different types such 
as touring, roadsters, coupes and se- 
dans. 

Nearly all items of expense that en- 





Cost of Automobile Operation 


Operation 
*N. D. tlowa 
Cost Cost 
Cost Per Mile Per M'‘le 
Gas $ 40,314.24 $0.0143 $0.0134 
Oil 7,613.25 .0025 .0025 
Tires ' 11,719.74 .0041 .0060 
Total Operating $59,647.23 $0.0212 $0.0219 
Upkeep 

Maint., Labor, 
Parts, Misc. $48,962 79 $0.0172 $0.0155 
Storage 8,750.32 .0033 .0044 
Total Upkeep.... $57,713.11 $0.0205  $0.0199 

Overhead 
Admin. Chief 
Mech. & Accent. $17,550.00 $0.0062 

Interest ) Int. .0027 
License \ 5,140.33 .0080 Lic. .0011 
Ine. & Misc. | Ins. .0021 
Dep. 31,147.05 111 .0125 
Total Overhead $53,837.38  $0.0191 $0.0184 
Total Cost.........$171,197.72 $0.0608 $0.0602 


*N. D. highway cars, period 11-1-25 to 12-31- 
29; 50 per cent lowtype roads, 50 per cent in- 
termediate type roads (estimated). 

tIlowa State Bulletin costs per mile based on 
average 11,000 miles per year per car used on 
intermediate type road. 





State Highway Department Car Operation 


Data on Cost of Operating Automobiles for a 4-Year Period by the North Dakota 


State Highway Department 


ter into the operation of a car have 
been declining in price year by year, 
even the original price of the car itself 
which is concerned in the cost of depre- 
ciation. 

Relation of Different Type of Roads 
to Fuel Consumption.—Roads may be 
classified as high type or paved; inter- 
mediate type such as gravel; and low 
type, or earth. On an average through- 
out the year, if a vehicle will travel 15 
miles on a high type road per gallon 
of gasoline, it will take 1.2 gallons to 
travel 15 miles on an intermediate type 
and 1.47 gallons to travel 15 miles on a 
low type road. These figures are based 
on year around road conditions. As 
the type of road over which our cars 
must travel during construction is far 
below the type on which fleet owners 
usually operate, our cost of gasoline is 
much lower than might be expected. 
These figures in the foregoing table 
suggest the fact that road improve- 
ments pay good dividends. 


Effect of Read Conditions on Various Items of 
Operating Cost 
High Intermediate Low 


Type Type Type 

Item of Cost Road Road Road 
Gasoline av SO 1.20 1.47 
Ea en 1.00 1.00 
Tires and tubes........1.00 2.22 2.90 
Maintenance ... ..1.00 1.20 1.47 
Depreciation .............1.00 1.10 1.24 
License .........- 1.00 1.00 1.00 
Garage ..............- 1.00 1.00 1.00 
SS aaa FC 1.00 1.00 
Insurance .................1.00 1.00 1.00 


Of the different items of expense 
that enter into automobile operation, 
no item has shown the reduction in cost 
of operation as has tire expense. Not 
so many years ago a tire for a light 
car cost the owner around $35. This 
tire, with good luck, might last for 
3,000 to 5,000 miles. Today, four tires 
and a spare can be purchased for the 
above amount and give the owner 10,- 
000 to 15,000 miles. Better construc- 
tion of tires and improved roads have 
entered largely into this reduced ex- 
pense of car operation. The highway 
department buys its tires under con- 
tract and only as needed, thereby mak- 
ing it unnecessary to carry a stock of 
tires on hand. 

Fuel Costs.—Gasoline and oil: In the 
four years’ period covered by the first 
table, highway department cars used 
an average of 16.54 miles per gallon at 
an average cost of 0.1431. A 1-cent 
increase per gallon would have in- 
creased this cost per mile 7-100 of 1 
cent per mile. 

Maintenance.—Repair and Labor Re- 
placement Parts. The department has 
no shops or mechanics to overhaul and 
keep in repair its fleet of automobiles. 
A chief or traveling mechanic is em- 
ployed to inspect and supervise all 
overhauling and repair work on depart- 
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ment cars, except minor repairs neces- 
sary to the operation of department 
cars which are made in the field. An- 
nual overhauling is given each car in 
the winter months by authorized deal- 
ers in the division point where the car 
is operated, under supervision of the 
department chief mechanic. Better con- 
structed cars and improved roads are 
reducing our cost of maintenance. 

Estimated Averzge Saving in Automobile Oper- 


ating Costs Due to Road Improvement 
Annual Mileage, 11,000 Miles 


(Savings in Cents per Mile) 
Low Type Int’mediate Low Type 


Class of Changedto Ch’nged to Ch’nged to 

Auto Inter. Type High Type High Type 
Light Four.......... 1.01 0.92 1.93 
Light Six...........1.24 1.13 2.37 
Medium Six........ 1.40 1.28 2.68 
Heavy Six............ 1.55 1.45 3.00 


Average car........1.07 0.90 2.06 


Storage—The department does not 
favor the payment of storage expense 
on its cars during the construction sea- 
son, approximately April ist to No- 
vember or December. No appreciable 
depreciation, it is considered, is occa- 
sioned by allowing its cars to remain 
outside at nights during the warm 
weather. Neither is the operation of 
the cars affected by outside storage 
during this period. 

The average cost for storage on all 
department cars is approximately $30 
per year per car. Twenty-five per cent 
of the department cars are operated the 
entire year on maintenance and snow 
removal, and are required to be kept in 
warm storage during the cold season. 

Overhead.— Depreciation: Deprecia- 
tion is the result of partly mechanical 
deterioration and partly of obsolescence. 
About one-half each. This department 
uses a system of charging off a certain 
percentage of the cost price each year, 
as depreciation on its automobiles. The 
following table shows how this esti- 
mated depreciation compares with the 
actual depreciation on 38 light four 
cylinder cars sold during a four year 
period. Depreciation is taken as the 
difference between the purchase price 
and the sale price of the old car, or 
its trade-in value: 

Depreciation Figures 
Dep. per 


Cars Cost Sold For Depreciat’n Mile 


Actual De- 
ciation....$19,520.72 $5,253.74 $14,266.98 $0.0162 
Est. Value 
Our Est. 
Depre- 


ciation.... 19,520.72 4.510.91 15,520.72 .0171 
Actual Depreciation......73% 
Est. Depreciation............ 74% 


Difference between actual deprecia- 
tion and department’s estimated depre- 
ication—1 per cent. 

License, insurance and interest on 
investment are other fixed overhead 
expenses and remain the same whether 
a car travels 5,000 miles a year or 
10,000 miles per year. 
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Hoover Construction Program 
Lives Up to Expectations 


The success of the Hoover plan of speeding up con- 
struction during dull times is now assured. On the 
last day of June the president announced that for the 
first six months of 1930 expenditures for public works 
had exceeded those of the corresponding period of 
1929, by 12 per cent, and that a greater excess will oc- 
cur during the next half year. 


He pointed out that it takes time to initiate any 
marked expansion in so great an industry as the con- 
struction industry, for surveys and plans must first be 
made. He also pointed out that many of the federal 
appropriations did not become available until July 1. 


With a note of pardonable pride President Hoover 
stated that this is the first time in history that a con- 
certed and successful effort,has been made to increase 
public works expenditures during a business depres- 
sion. Hitherto cities, counties and states have followed 
the lead of many private corporations in curtailing 
construction during “hard times,” for outcries were 
raised against increasing taxes at such times, and the 
outcries were heeded by the politicians. This time, 
however, the governors of all the states were invited 
to join in a nation wide expansion of public works for 
the purpose not only of shortening the period of busi- 
ness depression but of providing employment at a time 
when there would not be jobs enough to go around. 
Not only were state and municipal heads enlisted in 
this great economic experiment, but also the heads of 
railways, public utility companies and large industries. 
The result has been an expansion of railway and pub- 
lic utility construction analogous to that in public 
works. 


We venture the prediction that this experiment— 
now well beyond the stage of doubtfulness—will prove 
to be the most important feature of the Hoover admin- 
istration. His combined engineering and business 
experience gave him confidence that construction expan- 


sion would serve to restore confidence and thus quickly 
to renew the usual business activity. Census statistics 
of unemployment now being made public, show that 
the percentage of unemployment is much smaller than 
had been supposed. This also will serve to restore gen- 
eral confidence, for there is no “whistling in the dark” 
as far as these census data are concerned. The same 
holds true as to the 12 per cent increase in public 
works construction. 


It will be recalled that in January the forecast was 
made that public works in 1930 would involve fully a 
10 per cent increase over 1929. At the end of the first 
half of the year, it is seen that that forecast was con- 
servative. So when President Hoover now announces 
that the last half of the year will show an even greater 
percentage increase, there should be general rejoicing. 





Man’s Most Important Invention 


Perhaps the most important of all inventions is the 
wheel and axle. The earliest records of wheeled ve- 
hicles are Egyptian. It is possible that the Chinese 
wheel-barrow was invented prior to the Egyptian two- . 
wheel car or chariot. 


Since mountain roads in Egypt were often only 4 ft. 
wide, their cars must have been very narrow. In going 
through Pompeii one is impressed by the exceeding 
narrowness of the streets, and especially of the parts 
that formed the roadway for chariots. In most in- 
stances this roadway is wide enough for only one nar- 
row vehicle. At a street intersection there are high 
stepping stones, one of which is between the grooves 
worn in the pavement by the wheels, this stone being 
high enough to avoid stepping in the muck that prob- 
ably existed in the trackway, but low enough to clear 
the axles of the chariots and carts. 


In Naples, even today, two-wheel carts predominate, 
which probably indicates that four-wheel vehicles, at 
least for trucking purposes, are relatively modern. 


In China there is only an insignificant mileage of 
roads wide enough for the use of motor cars. Narrow 
as were most of the Egyptian and Roman roadways for 
vehicles, those of China were narrower, probably be- 
cause horses were not used. Even now the horse is 
not commonly used in China. China will doubtless pass 
directly from man-power to gasoline-power in vehicle 
propulsion, but the change will be rendered exception- 
ally difficult because of the narrowness of the road- 
ways. 


Flanged wheels on iron rails were first used about 
the year 1800, the invention being that of William 
Jessop of England. This marked the next great inven- 
tion associated with the wheel and axle. 


Next came an invention of supreme importance, the 
pneumatic tire. In 1843 an English civil engineer 
named R. W. Thompson patented this device for use 
on horse-drawn vehicles. It was never much used until 
the advent of “the safety bicycle” about 40 years later. 

“The ball-bearing, invented by an Englishman named 
Bonn, is another epoch-making invention,” says the 
Encyclopedia Americana under Bicycle, although iit 
fails to list this important invention under Inventions 
where a chronology is given of the most important in- 
ventions since 1620. Incidentally it may be added that 
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no biographical sketch of Bonn, Thompson or Jessop 
is to be found in either the Americana or the Britan- 
nica. Hence three of the most important inventors in 
the history of the wheel have received no biographical 
recognition by the two.most commonly used encyclo- 
pedias. When these omissions are contrasted with the 
thousands of biographical sketches of men who did 
nothing but talk, one is impressed with the idea that 
the talkers still rank higher than the doers in the 
estimation of the encyclopediaists. 


Not long ago we had occasion to look for a sketch of 
the German who invented wood-pulp paper, but could 
not find it. He may have got his great idea from ex- 
amining wasps’ nests, as the story goes, but since no 
other human-being in the long history of mankind had 
wit enough to take an industrial hint from those fiery 
but ingenious insects, one would expect at least an 
inch of typed information in the encyclopedias about 
that man. 


A New Profession, Research 
Engineering 


The opening of a decade serves as a milestone where 
we should pause to review the economic progress of 
the preceding ten years. In America what has been 
the most outstanding economic development since Jan- 
uary, 1920? There will be many differences of opinion. 
We suggest consideration of the rapid increase in the 
number of research laboratories as being the most 
important economic development, if not during the 
past 10, then during the past 20 years. 


As we recall it, less than a decade ago “The Chemical 
Engineer” took the U. S. Steel Corporation to task for 
not having a research laboratory. Now it has one. 
This sort of advance has become a common thing among 
big American corporations. The next decade will prob- 
ably witness the wide adoption of research methods by 
American corporations, small as well as large. 


In the January issue of “The American Magazine,” 
there is an interview with C. F. Kettering, president 
and general manager of General Motors Research Cor- 
poration. Note the title of that corporation, and bear 
in mind that it is a subsidiary of the world’s largest 
manufacturer of motor vehicles. Mr. Kettering is a 
“famous research engineer,” to use the designation that 
appears in that interview. Note also that designation. 
Ten years ago the title “research engineer” was almost 
unheard in America. Now there are probably several 
thousand who claim it. 


“In his (Kettering’s) laboratories at Detroit he uses 
his time and that of some 450 physicists, chemists, 
electrical engineers, mechanical engineers, mathemati- 
cians, and mechanics finding fault with General Motors 
products and thinking up ways to make them better 
and different.” 


About 14 years ago we gave the reason why the 
American Telephone and Telegraph Co. had been able 
to perfect transcontinental telephony. (See “Invent- 
ing an Inventor” in “Engineering and Contracting,” 
Nov. 29, 1916.) That article ascribed the successful 
solution of that telephone problem to the then novel 
practice of cooperative research, in which a new com- 
bination of brains was devised to solve the problem. 
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The article was widely quoted because of the novel 
idea that it described—cooperative research. 


Cooperative research even 15 years ago was not 
entirely new in Germany, for several manufacturers 
of chemical products had well manned research labora- 
tories. But shortly after the world war ended in 
1918, when the du Ponts announced that they had 
organized a research laboratory that employed 3,000 
technical men and assistants, there was open-eyed 
astonishment the world over. How could 3,000 re- 
searchers keep busy in any laboratory? That seemed 
incredible scarcely more than 10 years ago. 


Many an engineer is dissatisfied with his economic 
prospects. To those that have a taste for research 
and invention, a comparatively new field is open. How 
to enter that field we do not intend to discuss now. 


Many a young man is contemplating taking an engi- 
neering course, but is in doubt as to the college to 
attend and the course to take. We suggest giving 
preference to a course and a college that offer good 
training in research methods. Unfortunately few col- 
leges specifically provide such training, for it has been 
erroneously thought that inventors and discoverers are 
“born and not made,” whereas the fact is that they are 
born and made. More often than not they are wholly 
self-made, but this was equally true of civil engineers 
less than a century ago. The Military Academy at 
West Point was the first American college to teach 
any sort of engineering, and it was founded in 1802, 
“and for about 30 years was the only organized agency 
for engineering education in America.” In 1865 there 
were fewer than 300 graduates of American engineer- 
ing colleges exclusive of West Point; yet this country 
even then had made great engineering progress, largely 
under the direction of self-made engineers. So it has 
been with our research achievements up till very re- 
cently; but at last it is beginning to be realized that 
research engineering can be and should be taught as 
such. 


When many young research engineers shall have 
been graduated, it will not surprise us if their achieve- 
ments will revolutionize our present educational meth- 
ods in every branch. After all, a college education 
accomplishes little that is worth while if it does not 
train a man to be a systematic, thorough investigator. 
So even now, the research spirit that is developed at 
college is the best part of any scientific training re- 
ceived there. However, that sort of training is usually 
a by-product, whereas it should be the main product, 
regardless of the degree of native originality of the 
student or his intended occupation in after life. 


Every one of us has at least a modicum of originality. 
Every one of us is competent to search for and classify 
information, and the great majority of us can draw 
correct inferences if we have secured adequate data. 
Research training develops such native originality as 
we possess; but even if it failed to do that, it would 
still be excellent training, for it would habituate men 
to get the facts and all the gettable facts. Unfor- 
tunately, that sort of training is not yet very prom- 
inent in many of our schools and colleges. 
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New Equipment and Materials 
Recent Developments in Machines, Tools and Materials in the Road and Street Field 


New Tractor Crane 


Speed in hoisting and handling is the 
outstanding feature of a new tractor 
crane announced by The N. P. Nelson 
Iron Works of Passaic, N. J., as an 
important addition to their well-known 
line of material-handling equipment. 

Power is supplied by a McCormick 
No. 20 industrial tractor, the wheel 
base being lengthened to 98 in. and the 
width across the traction wheels in- 
creased to 89 in. The four usual for- 
ward speeds of the tractor are retained 
with one speed in reverse. The tractor 
is suspended in the chassis by the rear 
axle housings and the front axle pivot. 
The crane is stable for its rated load 
and reach without chocking the front 
axle, so that with its three-point sup- 
port it can work on uneven ground with 
ease and safety. 

A direct drive from the tractor en- 
gine makes the crane motions entirely 
independent of the transmission and 
clutch controlling the travel, so that 
hoisting, topping and swinging may be 
performed simultaneously with travel 
forward or back without interruption 
by shifting gears—a great assistance in 
quickly spotting a load. The entire 
crane mechanism may be cut off by the 
master clutch on the direct drive, sav- 
ing the machinery from unnecessary 
wear when not in actual use. 

Reduction gears, with reversing 
clutches for topping and swing, are 
enclosed in two heavy cast iron oil- 
housings which are carried one on each 
side outside the frame. By taking out 
eight accessible bolts either gear box 
may be removed without disturbing the 
hoisting or topping drum shafts which 
remain mounted between the frames. 
Convenient handholes are provided for 
inspection of gearing and attention to 
clutches and lubricant. The gear boxes 
are bronze bushed throughout and care- 
ful attention has been given to the sup- 
ply of oil to all bearings. Rawhide oil 
seals on shaft openings prevent the 
escape of lubricant. 


Topping and swing motions are re- 
versed by pairs of oversize friction 
clutches controlling self-locking cut 
worm gearing. The swing unit ter- 
minates in a sprocket drive to bevel 
gearing under the mast, while an open 
crab coupling on the topping unit en- 
gages the end of the topping drum 
shaft. Reduction gears for driving the 
hoisting drum terminate in a stub shaft 
carrying a similar crab coupling on the 
inner face of the box and a capstan- 
head on the outer face. 

The hoist-drum shaft is located di- 
rectly under the mast and carries a 14- 
in. free shifting drum with a powerful 
asbestos-faced cone clutch, ample foot 
brake and a pawl for holding the load. 
The thrust screw is formed of a pair of 
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New Tractor Crane 


heavy iron castings with a carefully 
cut square thread and separate provi- 
sion for lubrication; adjustment for 
wear is made by rotating the stationary 
half. The drum itself is mounted on 
large Timken roller bearings and a 
separate Timken thrust collar is placed 
between the drum and the thrust screw. 
The mast is a steel casting which re- 
volves on double ball bearings 21 in. 
diameter contained in a massive cast 
steel base. Two lines run to the 
rooster, one line being the four-part 
topping rig and the other the hoisting 
line. For general service a weighted 
fall block is provided which may be 
used as a deadweight to overhaul the 
single hoisting line for loads under 
about 1,000 Ib., and which can be 
quickly changed to make a two-part 
fall for handling heavier loads. For 
warehouse work where only lighter 
loads are handled a more compact loose 
hook and weight can be furnished. 
The telescoping boom is adjustable 
between 12 and 17 ft. length, two 
heavy fids being provided for safety. 
The spar is fabricated from welded 
steel plate and carries a gooseneck at 
the peak. With boom lowered, the 
height from floor to top of rooster is 
9% ft. 


The hoisting drum is geared to give 
a hoisting speed of 200 ft. a minute 
on the single line with engine at full 
throttle speed of 1,000 r.p.m. Loads 
of 1,000 lb. and under are handled with 
surprising ease and rapidity, anywhere 
within the 17% ft. maximum radius of 
the crane. Loads up to 2,000 lb. can be 
handled within 10 ft, radius, and di- 
rectly in front the crane will pick up 
loads of 3,000 Ib., though these should 
not be swung at the side. 


Adams Now Selling Smith 


Trailers 

J. D. Adams Co., Indianapolis, Ind., 
has announced their taking over the 
sale of Smith bottom dumping trailers 
in states covered by direct factory rep- 
resentatives. These trailers come in 
both crawler and round wheel types 
from 5% to 8%-yd. capacities and for 
both elevating grader and shovel load- 
ing. 

Smith crawler trailers are equipped 
with “Amsco” tracks made by the 
American Manganese Steel Co. J. D. 
Adams Co. claims that the few work- 
ing parts, and high percentage man- 
ganese steel used in track links and 
idler wheels, have reduced track wear 
and breakage to a minimum. The steel 
used here is 13 per cent manganese 
and is claimed to be one of the most 
practical wear resisting metals known. 

The trailer bodies are of all-riveted 
construction with heavy railroad car 
bulb angles around top of body and 
partition in the center to protect the 
body and arched axle from loading 
equipment. 

The cable wind-up mechanism oper- 
ates through reduction gears for easy 
operation. The doors are swung on 
chain hinges and there are no obstruc- 
tions to prevent the doors from quickly 
discharging the load. Smith trailers 
have the high straight sides similar 
to long established dump wagon prac- 
tice. Sufficient material is carried in 
the straight sided portions to dump, 
even when the material is very sticky, 
and this action, it is claimed, breaks 
any arch which may have formed 
across the sloping sides. 








Smith Bottom Dumping Trailers 


303 








304 


Both crawler and round wheel types 
are designed to operate singly or in 
trains. Literature and detailed infor- 
mation may be obtained by writing to 
J. D. Adams Co., Indianapolis, Ind. 

—_ 


New Trackson Shovel 


A new Trackson shovel, developed 
by the Trackson Co., Milwaukee, Wis., 
was displayed for the first time at the 
Road Show at Atlantic City. 





New Trackson Shovel 


This new Trackson shovel is built of 
special, super-strength steel castings 
and heavy, re-inforced structural steel. 
The bucket proper is made of \%-in. 
steel plate with a cutting edge of spe- 
cial plow steel % by 6 in., and it is 
claimed it will stand up under the hard- 
est usage, such as digging into hard- 
pan, rocky soil and very abrasive ma- 
terials. The bucket is controlled by a 
mechanical clutch-operated hoist, a 
method which has thoroughly proved its 
efficiency and which is used by many 
manufacturers of big power and steam 
shovels and other hoisting equipment. 

The main side frames, made of heavy 
structural steel, are given additional 
strength by a special saddle casting 
which connects the two members and 
assures positive rigidity. The main 
frame is supported only at the front 
and the rear of the tractor and absorbs 
all thrusts and strains, so that the trac- 
tor is stated to merely serve as the 
power plant and is relieved of all the 
shocks to which excavating equipment 
is subject. 

A single level controls the bucket and 
an automatic clutch release eliminates 
any possibility of raising the shovel 
too high. A _ special feature is the 
bucket return, which is either power- 
operated or automatic, resulting in a 
considerable saving of time and ability 
to handle more material with less effort. 

The new shovel is stated to have a 
digging range from 8 in. below ground 
level to 40 in. above. The sharp cut- 
ting edge of the bucket enables it to 
dig into very hard surfaces, and as 
it is raised the bucket tilts back, pre- 
venting spillage of the material which 
is being carried. 

A very important advantage of the 
Trackson shovel is its portability. It 
may be mounted either on wheel trac- 
tors or on crawler units like the Track- 
son McCormick-Deering shown in the 
illustration. ; 

Mounted on the tractor this shovel 
has the low overhead clearance of only 


69 in. 
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New Rawls Motor Scythe 


A new motor scythe with which it is 
claimed one man can easily do the 
work of 15 or 20 men using the ordi- 
nary old fashioned scythe, has been 
placed on the market by the Rawls 
Manufacturing Co., Streator, Ill. The 
new scythe weighs only 114 lb. and is 
therefore handled easily anywhere. It 
is powered by a % hp. 2-cycle Johnson 
gasoline motor. It has a 3-ft. cutter 
bar and therefore cuts a good wide 
swath. The details of this machine 
include: 

One piece steel frame (no bolts or 
rivets) 

3 ft. cutter bar 

32 in. ball-bearing wheel 

Gasoline engine propelled sickles 

% hp. 2-cycle Johnson motor 

Fuel consumption, 6 qt. per 8 hours 

Capacity gas tank, 3 qt. 

Net weight, 114 Ib. 

Weight crated for domestic shipment, 

150 Ib. 

Weight crated for export shipment 200 

lb. Cubic feet, 15 





New Rawls Motor Scythe 


Full catalog information will be sent 
on request by the Rawls Manufacturing 
Co., Streator, Ill., who have been manu- 
facturing mowing machines. exclu- 
sively for 16 years. 
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Ash Collection Equipment 


The Department of Public Works of 
the City of Philadelphia, Kan., recently 
installed a fleet of motor trucks 
equipped with dustless ash collection 
bodies. 


The trucks are a part of a group of 
34 heavy duty 6-cylinder Sterlings re- 
cently purchased by the city, of 7 to 
8-ton capacity. The bodies were sup- 
plied by B. Nichol & Co. of New York 
City. Due to their construction, they 
are not only dustless, but also claimed 
to be labor savers, as the ash collectors 
have no reaching or shoveling to do 
when unloading their baskets into the 
truck. 

A steel trough lowers down close to 
the ground, making it convenient for 
the collector to deposit the contents of 
his basket without strain or exertion. 
The trough operates on a davit-like 
mechanism with gears that lower or 















Ash Collecting Equipment of Philadelphia, Pa. 


raise it over the sides of the truck. 
When filled, it is mechanically raised 
and its contents are dumped into the 
tank receptacle. A steel covering pre- 
vents dust from escaping. When the 
tank is filled, the trough remains in 
this position “hermetically sealing” it 
until the load is ready to be deposited 
at the dumping grounds. 

They unload on the same principle 
as a dump truck. A door in the rear 
is opened and with the use of a Heil 
hoist, the front end is elevated, the 
contents soon disposed of, and the 
truck ready for another load. 
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Faience Street Signs 


An unusual and attractive system of 
street signs has been installed at Cran- 
ford, N. J. In this system the posts are 
reinforced concrete, carrying on the four 
sides the street names in glazed tile 
panels. The color effect of the glazed 
tile is very pleasing and legible and 
the general effect is attractive without 
being conspicuous in either business 
sections or in rural settings. The con- 
trast in colors and the large block let- 
ters can be read clearly for long dis- 
tances. The tile panels used in these 
signs are manufactured by the Mueller 
Mosaic Co., Trenton, N. J. 





Street Sign with Glazed Tile Panel 


cand 15,00 O new cars every day 




















Les easy to talk of over-production of automobiles. But why not 
turn the whole proposition inside out—and speak of under-pro- 
duction of roads? 

Under-production— not only because we spend too little on 
roads but also because we so often spend it on roads that cost 
too much. 

“Good roads at low cost” is the only answer to the mounting 
birth rate of automobiles. At /ow cost means more miles of good 
roads from every million of the nation’s two-billion-dollar annual 
road bill. 

No road-building, road-maintaining material has better right to 
associate itself with the words “Good roads at low cost” than 
Tarvia. For 26 years, Tarvia has been helping thrifty communities 
put the low-cost principle into practice. 

This priceless experience is at the service of any highway official 
New York Chicago | Philadelphia who cares to use it. "Phone, wire or write our nearest office. 
Dello Colombes «© Milwacker 


Providence Syracuse Cincinnati 
Baltimore Toledo Rochester 


Lebanon Youngstown Bethlehem & 
Hartford 
In Canada: 
THE BARRETT COMPANY, Ltd. 


Montreal, Toronto, Winnipeg, Vancouver GOOD ROADS 
at LOW COST 


When writing to advertisers please mention RoAps ANp StreeTs—Thank You. 








DISTRIBUTOR NEws 


The Distributor’s Department in 


the Gillette Construction Group 








National and International 
Distribution Announced 


for Madsen Iron Works 


Until now the Madsen Iron Works, 
makers of portable asphalt plants, has 
confined its operations to west of the 
Mississippi, but announce negotiations 
are now in progress for establishing 
adequate representation in the princi- 
pal European centers, and sufficient in- 
terest in their eastern plants to justify 
plans for national distribution. 





The Madsen Iron Works, Huntington 
Park, Calif. 


Twenty years ago Martin and Peter 
Madsen established their first iron 
foundry on a leased city lot with fifty 
feet of frontage. Today the Madsen 
Iron Works occupies its own site of 
five acres in Huntington Park (a sub- 
urb of Los Angeles), California, and 
the original staff of six people has 
grown to 200. It is said that the 
building of the first Madsen plant was 
the work of almost a year, whereas 
today a complete 1,000-lb. plant can 
be turned out in from three weeks to 
thirty days. 

During the first ten years this or- 
ganization engaged in making units 
for “stick” plants, but in 1920 they 
built their first complete, all metal, 
wholly portable plant bearing their 
name. This first plant was of 1,000- 
lb. capacity, according to Western 
plant rating, and was purchased by the 





K. A. Richardson, Sales Manager 
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Mr. Martin Madsen, President, 
Madsen Iron Works 

Southwest Paving Company of Los An- 
geles. Today this manufacturer is 
making portable tower plants in capac- 
ities up to 6,000 lb. per batch. Dis- 
tribution of these plants is now re- 
ported not only in North and South 
America but in far away Russia. 

The Madsens are said to have pat- 
ented and retained control over many 











A. H. Ziegler, Chief Engineer 


features of their paving plants. Mr. 
Martin Madsen, president of the com- 
pany, is chief of the paving plant divi- 
sion. K. A. Richardson, a graduate 
engineer, is sales manager, and A. H. 
Ziegler, chief engineer. 

Distributing companies include: 
Edward R. Bacon Company, San 
Francisco; Western Road Machinery 
Company, Portland, Ore.; Olympic Ma- 
chinery Company, Seattle; Stannard 
Machinery Company, Salt Lake City, 
Utah; H. W. Moore Equipment Co., 
Denver, Colo.; Wm. H. Ziegler Co., 
Inc., Minneapolis, Minn.; George W. 
Smith Company, Dallas, Texas; W. R. 
Grace & Company, operating through- 
out South America, are at present 
their most important foreign distrib- 
utors. 


Announcement 

Blaw-Knox International Corporation 
is the new name for the Export Or- 
ganization of the Blaw-Knox Company, 
which was formerly known as Milliken 
Brothers-Blaw-Knox Corporation, which 
in turn succeeded the original Milliken 
Brothers Manufacturing Company. 

This change in name is due to the 
larger scope of the company’s activi- 
ties and thoroughly identifies the Ex- 
port Company as such. The change 
of name embraces no change in per- 
sonnel and the offices will remain as 
formerly, in the Canadian-Pacific Build- 
ing, New York City. 

Blaw-Knox International Corporation 
handles all the products of the Blaw- 
Knox Company including road building 
equipment, clamshell buckets, central 
mixing plants, steel bins, measuring 
batchers, truck turntables, dragline 
buckets, agitator truck bodies, steel 
buildings, etce., in South America, the 
West Indies and other parts of the 
world where the Blaw-Knox Company 
is not otherwise represented. 
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G. C. Theall Represents Buhl 
in New York 

Mr. George C. Theall has joined the 
Buhl Company, manufacturers of por- 
table air compressors, as manager for 
the Eastern district. Mr. Theall comes 
to the company with several years ex- 
perience in the compressor field. His 
broad knowledge of this field will prove 
very helpful to the Buhl dealers in the 
Eastern territory. 

Mr. Theall will be located in New 
York City, the center of the activity for 
the district. 
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C. H. Redman Joins FWD Staff 

Mr. Charles H. Redman, formerly 
with the Ferro Machinery and Foundry 
Company, Cleveland, Ohio, has joined 
the Four Wheel Drive Auto Company’s 
engineering staff to devote his time to 
the study of adaptation of their trucks 
to special and unique services. Mr. 
Redman is a graduate of the Michigan 
School of Mining Engineering at 
Houghton. 

—__—_$———____—. 

Service Exchange has been helpful 
in securing desirable representation for 
the products of many manufacturers 
and in assisting distributors in building 
up their lines. Do not hesitate to make 
use of this service which the publishers 
present as a regular feature of this 
magazine. For information write, 
Editor, Distributor News. 
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BLAW-KNOX 
CLAMSHELL 
BUCKETS 





Provides complete protection for closing line and 
avoids excessive cable wear caused by wobbly 
head construction. 








F L CORNER BARS > 
Not hot rolled upset stock, but forged from billet. 
Will stand abuse. 








os of -REEVING 


No “S” bends or small guide sheaves--multiplies 
the life of cable in service. 





One of the most valuable and economical features 
in clamshell design. Reduces friction--sand and 
grit are sealed out--lubrication sealed in. 






| sag 


All moving parts not provided with Ball Bearings 
are equipped with Alemite Grease Gun connec- 
tions. 








Extend entirely around scoop from hinge to hinge. 
Specially hardened cutting edges which retain 
their sharpness. 






a SR 'STEBE: TEEIN SS 22 


Made to resist abrasion and wear to the utmost. 
Attached with special alloy steel bolts insuring 
rigidity and strength. 


These and other differences in Blaw-Knox construction making for longer life and effect- 
ive usefulness in service are fully described and illustrated in Catalog 1059. Ask for it 


r 
| BLAW-KNOX COMPANY 
2003 Farmers Bank Bidg., Pittsburgh, Pa. 


Send me Catalog No. 1059 on 
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Exterior view of Richmond plant of Baker Engineering Equipment Co., interior of storage 
section, and partial view of installation department, with picture of 
Mr. Joseph B. Baker, president, in inset 


Baker Equipment Company 
Anticipates Big Year 


Mr. Joseph B. Baker, president of the 
Baker Equipment Engineering Com- 
pany of Richmond, Va., and Charles- 
ton, W. Va., one of the largest distrib- 
uting companies in the southeastern 
territory, states that 1929 held the rec- 
ord for business in the ten years since 
the organization of his company, and 
that the first five months of 1930 indi- 
cate that the 1929 record will be shat- 
tered this year. 


Starting ten years ago in an unpre- 
tentious shed on the outskirts of Rich- 
mond, Va., as representatives of one or 
two manufacturers of truck equipment, 
this company today occupies for its 
truck equipment business 24,000 square 
feet of space. The Charleston branch 
is a complete plant in itself and was 
established last year to better serve the 
truck dealers in the West Virginia ter- 
ritory. 


Hydraulic and mechanical hoists, 
dump bodies of all types, truck bodies, 
winches of various kinds, transmissions, 
etc., are among the wide line of truck 
equipment which this company handles 
for leading manufacturers. 


“To serve quickly, efficiently and 
economically by applying modern and 
tried engineering methods to each in- 
dividual equipment problem is the 
method to use in serving the truck 
dealers and the truck users,” stated 
Mr. Baker in speaking of the unusual 
growth of their organization. The 
company carries complete stocks of 
equipment, maintains a modern ma- 
chine shop and a personnel prepared to 
give immediate service. 
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bring to this new connection a*ripe ex- 
perience. 
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New Sales Policy for Allis- 
Chalmers Tractors 


Model U industrial tractors designed 
by Allis-Chalmers with the specific 
thought of attaching equipment to it 
for a complete industrial unit, will 
hereafter be sold through the Monarch 
Tractors Division at Springfield, IIl., 
according to announcement made at a 
recent three-day demonstration of this 
equipment in Milwaukee. Sales control 
will be in charge of R. W. Gotshall and 
W. Ellzey Brown. 

Addition of the Model U to the Mon- 
arch line will give the Monarch organi- 
zation both wheel and crawler type 
tractors, and dealers handling equip- 
ment for use with these tractors will 
have both types of tractors available. 
Manufacturers represented in the 


Ai] f YS 
V 


\ 





ia oe A 





Charleston plant of the Baker Company, with picture of Mr. I. Bedford King, manager, in inset 


G. F. Lowe Co. to Represent 
The Foote Company 


The Foote Company, Inc., Nunda, 
N. Y,. manufacturers of MultiFoote 
pavers, announce that they have ap- 
pointed the G. F. Lowe Company, of 
Chicago, Illinois, as their genera] distrib- 
utors in the north central territory, 
extending from western Michigan to 
Nebraska and from Kentucky to the 
Canadian border. 


The Lowe Company will carry in 
stock new paving mixers and a com- 
plete line of repair parts, as well as 
to offer complete service for all paving 
mixers in the territory above mentioned. 
This company has an office at 612 North 
Michigan Avenue. They are also oper- 
ating a warehouse exclusively for paving 
mixer repair parts and service at 2811 
West Fulton St., Chicago. 


Mr. Lowe, president of the G. F. 
Lowe Co. and his entire organization, 


group whose equipment is built for use 
with the Allis-Chalmers tractor, in- 
clude, Wehr, Galion, Shaw-Enochs, 
Schramm, Blair, Trackson, Waterman, 
Sauerman, Hughes-Keenan, W. K. M., 
Bay City Shovels and several others 
and all participated in the demonstra- 
tion at Milwaukee, 

The meeting closed with a banquet 
at which H. C. Merritt, R. W. Gotshall 
and Arthur Hughes were the principal 
speakers. E. R. Brooks and E. H. 
Graves had charge of field demon- 
strations. Those in attendance from 
the Monarch organization of district 
managers included: J. C. Allison, De- 
troit; E. W. Arnold, Denver; G. R. 
Conner, New York City; C. J. Deutch, 
Springfield; V. R, Foley, Greensboro, 
N. C.; J. P. Gertsen, Minneapolis; E. G. 
Lohman, Seattle; R. S. Lowe, Dallas; 
Sam O’Neil, Atlanta; Joe Reeder, 
Vicksburg; Harry W. Scharber, Oak- 
land; E. H. Starr, Kansas City; H. J. 
Yoakum, Des Moines; C. F. Reuter and 
W. H. M. Moore, Canadian managers. 








Backep by years of ex- 


tensive research . . . its quality 
proved, by widespread use 
throughout the world. . . Bitumuls 
construction now brings you the 
answer to your secondary-road 
problem. It is unique among 
paving materials! 

Durable, rock pavements, with 
live, sticky asphalt to waterproof 
and bind them . . . Bitumuls non- 
skid pavements combine the meri- 
torious features of the two well- 
known hot asphaltic types. . . and, 
at considerably lower costs. 

Voids are reduced to a mini- 
mum. And, because the use of ex- 
cess asphalt is eliminated, there is 
no shoving and surface bleeding. 

Heating Costs Eliminated 

No heating costs whatever. Only 
simple equipment required to con- 
struct. Application may be with 
the popular types of gravity or 
pressure distributors, or with 
ordinary pouring pots. 


Applied at any atmospheric 
temperature, except freezing wea- 
ther . . . and in damp, or even 


Cintas 


among paving 
materials 


“HEAVY TRAFFIC” 









Bit-u-muls 


Pavement 


at“*LIGHT TRAFFIC” 
Costs 


mildly rainy weather . . . Bitumuls 
non-skid paving also adds many 
months to your construction sea- 
son. 

To get more miles from your 
paving dollars ...on secondary 
roads, primary roads, city streets, 
subdivisions, widening, resurfac- 
ing, maintenance, and airports... 
investigate Bitumuls low-cost con- 
struction. 

Be sure that your specifications 
measure up to Bitumuls .. . for 
more economical paving. 


Mail the coupon for manual, 
with detailed facts. 


Make This Practical Test 


Order a sufficient number of 
barrels of Bitumuls to make a 
thorough test. Have your regular 
paving crews apply it... in small 
areas .; . with ordinary gravity or 
pressure distributors, or with 
pouring pots. See for yourself the 
amazing possibilities of Bitumuls 
in your pavement construction 
and maintenance . . . its low cost 

. its durability . . . its non-skid 
surface. 


AMERICAN BITUMULS eee Branches throughout the world 


Baltimore - Baton Rouge (La.) - B 


+ Los Angeles - SanFrancisco - St. Louis 





Please mail me your free manual... 
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FWD Celebrates 20th Year 


Guided by the same president, the 
same secretary and the same treasurer 
and with the same personnel making 
up the Board of Directors as those who 
met when the Four Wheel Drive Auto 
Company was organized twenty years 
ago, this company on July 21st cele- 
brated its twentieth birthday. W. A. 
Olen has served during this period as 
president and general manager, Frank 
Gause as secretary and D. J. Rohrer as 
treasurer. 

From an original capitalization of 
$110,000, which was increased the sec- 
ond year to $250,000, the management 
reports a capitalization at this time of 
$1,727,600, all of which has been added 
from earnings. Harmony among stock- 
holders and directors is evidence of sat- 
isfactory handling of affairs, for it is 
stated that there has never been a 
minority bloc nor minority report 
among the entire group. 

In 1910 in Clintonville, Wis., a master 
blacksmith and his two helpers made a 
beginning in the property of Otto 
Zachow, the inventor of the basic fea- 
ture of the FWD truck, and today 750 
names are listed on the pay-roll. 280,- 
000 square feet of floor space is repre- 
sented in the properties of the com- 
pany, which represent a value of about 
$1,385,000. In addition to the head- 
quarters at Clintonville and the 
branches located in all the principal 
cities of the United States, export serv- 
ice departments are found in South 
America, England and western Europe, 
in Russia and the eastern shores of the 
Mediterranean. 

First applying their four-wheel driv- 
ing principle to the manufacture of 
passenger cars, the company abandoned 
this field to devote its facilities to the 
market for trucks, and presented model 
“B” of 2-ton capacity, the first of this 
type of truck to appear in the Amer- 
ican market. Today they manufacture 
a line of ten models, ranging in capacity 
from one and one-half tons to six and 
seven tons, a six-wheeler and a fire de- 
partment truck. 

It is said that 15,000 FWD trucks 
went to the front in the World War, 
but the speeding up of production for 
wartime needs was quickly adjusted to 
peacetime activity because of a briskly 


1930 plant at Clintonville, Wis., headquarters of FWD Auto Co., 





A MEETING OF THE CLANS 
Maybe “Koehrings” aren’t Scotch and this heading should read “A Meeting of the Gangs,”’ 


but the point is they did meet. 


Two Milwaukee contractors, with two separate sewer jobs, hap- 


pened to converge with the result that two pull shovels and five cranes all of the same family 
origin exchange friendly greetings and view the work of the paver being used for pouring con- 


crete for the sewer forms. 


stimulated market. It is estimated that 
during the twenty years of business 
this organization has distributed in the 
world’s markets goods in excess of 
$130,000,000. 

OO ————— 


Announcement 


Mr. Stuart R. Ives, vice president 
and general manager of the Lyle Cul- 
vert & Pipe Company, Minneapolis, has 
been appointed general manager of the 
Armco Culvert Manufacturers Associa- 
tion, with headquarters at Middletown, 
Ohio. 


Mr. Lyle comes to his new position 
with a background of many years of 
intimate contact with the culvert in- 
dustry and with the problems of the 
road builder, the public official and the 
engineer in charge of drainage work. 


In announcing the appointment of 
Mr. Ives, the Armco Culvert Manufac- 
turers Association states that the aims 
and policies of the association will con- 
tinue to be: “Thorough-going research 
in all matters pertaining to drainage, 
engineering assistance in the solution 
of specific drainage problems and edu- 
cational publicity to bring the results 
of the association’s work to the atten- 
tion of those who can profit from it.” 


showing increase since 1910 


Army Officer Joins Budd 

The Edward G. Budd Manufacturing 
Company, of Philadelphia and Detroit, 
makers of all-steel bodies and body 
parts, announces the appointment to its 
Detroit sales force of Colonel George 
A. Mix. At the close of the war Colo- 
nel Mix resigned from the regular army 
and has since been connected with the 
Auburn Automobile Company and the 
Chrysler Motor Company. 





T. A. Burns Joins Harnischfeger Co. 

Mr. T. A. Burns, who has had wide 
experience in selling the larger sizes 
of excavators, has joined the sales or- 
ganization of Harnischfeger Corpora- 
tion. He will work directly out of the 
general sales department in the home 
office at Milwaukee. 





The Buhl Company, manufacturers 
of the Buhl portable air compressor, is 
pleased to announce the appointment of 
the H. O. Penn Machinery Company, 
140th Street and East River, New 
York, as distributors in the New York 
district. 

The H. O. Penn Machinery Company 
carries a complete line of these com- 
pressors and parts in stock. They will 
give the usual Penn service. 





G. H. Williams Company announces 
the appointment of Kratz & McClelland 
of San Francisco as agents for the 


northern California territory. Com- 
plete stocks will be carried by the dis- 
tributing company. The Williams Com- 
pany is located at Erie, Pa., where the 
“Champion” buckets and “Arch-Girder” 
trailers are manufactured. 

Hercules Motors Corporation of Can- 
ton, Ohio, reports a nice business on 
engines in Japan, where K. Hattori & 
Company, Limited, of Tokio serves as 
exclusive representative on Hercules 
products. 
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TESTING AND BALANCING 


OLSEN ““vacumes 


COMPLETE TESTING EQUIPMENT 
Dor Cument, Conestn, Sones Pipe, em oy Fm ot =: 7 
: alancing Machines Dynamical nce ro’ P 
meme — —_ CATALOG SENT ON REQUEST. 
suitable for fie TINIUS OLSEN TESTING MACHINE COMPANY 
or laboratory. 604 North 12th St., Philadelphia, Pa., U. S. A. 






OLSEN 
CONCRETE BEAM 
TESTING MACHINE 
Quick, accurate, 
easily operated, 
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